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(57) Abstract 

Compounds having 
Formula (I), are useful 
for partially or fully 
antagonizing, repressing, 
agonizing, or modulating 
the glucocoiticoid 
receptor and treating 
immune, autoimmune and 
inflammatory diseases in a 
mammal. Also disclosed are 
pharmaceutical compositions 
comprising compounds of 
Formula (I) and methods 
of inhibiting immune or 
autounmune diseases in a mammal. 
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GLUCQCORTTCXTOm-SFT FrTIVF. ANnm^ AMMATORY Ar.FNTC 



Technical Figid 

The present invention relates to glucocorticoid receptor-selective benzopyrano[3.4- 
flquinolines that are useful for treating immune or autoimmune diseases, to phannaceutical 
compositions comprising these compounds, and to methods of inhibiting inflammation, 
inflamatory disease, immune, and autoimmune diseases in a mammal. 

Background ofThe Tnvftntinn 

Intracellular receptors (IR's) are a class of structurally related proteins involved in the 
regulation of gene expression. The steroid hormone receptors are a subset of this superfamily 
whose natural Ugands are typically comprised of endogenous steroids such as estradiol, 
progesterone, and Cortisol. Man-made Ugands to these receptors play an important role in human 
health and, of these receptors, the glucocorticoid receptor (GR) has an essential role in regulating 
human physiology and immune response. Steroids which interact with GR have been shown to be 
potent antiinflammatory agents. Despite this benefit, steroidal GR ligands arc not selective. Side 
effects associated with chronic dosing are beUeved.to be the result of cross-reactivity with other 
steroid receptors such as estrogen, progesterone, androgen, and mineralocorticoid receptors which 
have somewhat homologous ligand binding domains. 

Selective GR modulators (e.g. repressors, agonists, partial agonists and antagonists) of the 
present disclosure can be used to influence the basic, life-sustaining systems of the body, including 
carbohydrate, protein and lipid metabolism, and the functions of the cardiovascular, kidney, central 
nervous, immune, skeletal muscle, and other organ and tissue systems. In this regai;d, prior art GR 
modulators have proven useful in the treatment of inflammaUon. tissue rejection, auto-immunity, 
various malignancies, such as leukemias and lymphomas. Cushing's syndrome, acute adrenal 
insufficiency, congenital adrenal hyperplasia, rheumatic fever, polyarteritis nodosa, granulomatous 
polyarteritis, inhibition of myeloid ceU Unes. immune proliferation/apoptosis. HPA axis 
suppression and regulation, hypercortisolemia. modulation of tiie Thl/Th2 cytokine balance, 
chronic kidney disease, stroke and spinal cord injury, hypercalcemia, hypergylcemia, acute adrenal 
insufficiency, chronic primary adrenal insufficiency, secondary adrenal insufficiency, congenital 
adrenal hyperplasia, cerebral edema, thrombocytopenia, and Little's syndrome. 

GR modulators are especially useful in disease states involving systemic inflammation such 
as inflammatory bowel disease, systemic lupus erytiiematosus, polyanitis nodosa, Wegener's 
granulomatosis, giant cell arteritis, rheumatoid arthritis , osteoarthritis, hay fever, allergic rhinitis, 
urticaria, angioneurotic edema, chronic obstructive pulmonary disease, asthma, tendonitis , bursitis. 
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Crohn's disease, ulcerative colitis, autoimmune chronic active hepatitis, organ transplantation 
hepaatis. and ciirhosis. GR active compounds have also been used as immunostimulants and ' 
repressors, and as wound healing and tissue repair agents. 

GR modulators have also found use in a variety of topical diseases such as inflammatory 
scalp alopecia, panniculitis, psoriasis, discoid lupus erydiematosus. inflamed cysts, atopic 
dermatitis, pyoderma gangrenosum, pemphigus vulgaris, bullous pemphigoid, systemic lupus 
erythematosus, derraatomyositis, herpes gestationis, eosinophilic fasciitis, relapsing polychondritis 
inflammatory vascuUtis, sarcoidosis. Sweet's disease, type 1 reactive leprosy, capillary 
hemangiomas, contact dematitis. atopic dermatitis. Hchen planus, exfoliative dermatitus. erythema 
nodosum, acne, hirsutism, toxic epidermal necrolysis, erythema multiform, cutaneous T-cell 
lymphoma. 

Selective antagonists of the glucocorticoid receptor have been unsuccessfuUy pursued for 
decades. TTiese agents would potentially find application in several disease states associated with 
Human Immunodeficiency Virus (HIV), cell apoptosis. and cancer including, but not limited to 
Kaposi's sarcoma, immune system acUvation and modulation, desensitization of inflammatory 
responses, IL-1 expression, anti-retroviral therapy, natural killer ceU development, lymphocytic 
leukemia, and treatment of retinitis pigmentosa. Cogidve and behavioral processes are also 
susceptible to glucocorticoid therapy where antagonists would potentially be useful in the treatment 
of processes such as cognitive performance, memory and learning enhancement, depression, 
addiction, mood disorders, chronic fatigue syndrome, schizophrenia, stroke, sleep diserdeis, and 
anxiety. 



Summary nf T^ft Tn"grtin 

In one embodimentof the present invention are compounds represented by 
25 Formula I 




H R,8' 
I, 



or a pharmaceutically acceptable salt or prodrug thereof, where 
Rl is -Li-Ra where L] is selected from 
30 (1) acovalentbond. 

(2) -0-, 

(3) -S(0)t- where t is 0. 1 , or 2, 



-2- 
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(4) -C(X).. 

(5) -NR7- where R7 is selected from 

(a) hydrogen, 

(b) aryl 

5 (c) cycIoaUcyl of three to twelve carbons, 

(d) alkanoyl where the alkyl part is one to twelve carbons. 

(e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(f) alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

W (g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(i) aiyl and 

(ii) cycloalkyl of tiirce to twelve carbons, 
*5 (i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to nitrogen, 
(j) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
20 attached directly to nitrogen, 

(6) ^NR8C(X)NR9- where X is O or S and Rg and R9 are independendy 
selected from 

(a) hydrogen, 

(b) aryl, 

25 (c) cycloalkyl of three to twelve carbons, 

(d) alkyl of one to twelve carbons, 

(e) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from aryl or cycloalkyl of diree to twelve carbons, 

(f) alkenyl of three to twelve carbons, 

30 provided that a carbon of a carbon-carbon double bond is not 

attached directly to nitrogen, 

(g) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to nitrogen, 
35 (7) -X'C(X)- where X is previously defined and X' is O or S, 

(8) -C(X)X*-. 

(9) -X'C(X)X"- where X and X' are previously defined and X" is 
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Oor S, 





provided that when X is 0. at least one of X' or X" is 0. 


(10) 


-NR8C(X)-. 


(11) 


-C(X)NR8-, 


(12) 


-NR8C(X)X'-, 


(13) 


-X'C(X)NR8-. 


(14) 


-SO2NR8-. 


(15) 


-NR8SO2-. and 


(16) 


-NR8SO2NR9- 



where (6>{16) are drawn with their right ends attached to Ra and 
Ra is selected from 

(1) -OH. 

(2) -OG where G is a -OH protecting group, 

(3) -SH, 

(4) -CC)2R20 where R20 is hydrogen or alkyl of one to twelve carbons, 

(5) alkoxylcarbonyl, 

(6) -CN, 

(7) halo, 

(8) haloalkoxy of one to twelve carbons^ 

(9) perfluoroalkoxy of one to twelve carbons, 

(10) -CHO, 

(11) -NR7R7' where R7 is defined previously and R7' is selected from 

(a) hydrogen, 

(b) aryl, 

(c) cycloalkyl of three to twelve carbons, 

(d) alkanoyl where the alkyl part is one to twelve carbons, 

(e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(0 alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

(g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons, 

(i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to nitrogen. 
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(j) alkynyi of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached directly to nitrogen, 

(12) -C(X)NR8R9. 

(13) -OSC^Ri 1 where Ri i is selected from 

(a) aryl, 

(b) cycloalkyl of three to twelve carbons, 

(c) alkyl of one to twelve carbons, 

(d) alkyl of one to twelve carbons substituted with 1, 2. 3, or 4 halo 
substituents, and 

(e) perfluoroalkyl of one to twelve carbons, 

(14) alkyl of one to twelve carbons, 

(15) alkenyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
directly to Li when Li is other than a covalent bond, 

(16) alkynyi of two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached 
directly to Li when Li is other than a covalent bond, 
where (14), (15), and (16) can be optionally substituted with 1, 2, or 3 substituents 
independently selected from 

(a) alkoxy of one to twelve carbons, 

(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

(d) thioalkoxy of one to twelve carbons, 

provided that no two -SH groups are attached to the same carbon, 

(e) -CN, 
(0 halo, 

(g) -CHO. 

(h) -NO2, 

(i) haloalkoxy of one to twelve carbons, 

(j) perfluoroalkoxy of one to twelve carbons, 
(k) -NRyRr. 
a) =NNR7R7\ 

(m) -NR7NR7'R7- where R7 and R7' are defined previously and 
R7" is selected from 
(i) hydrogen. 
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(ii) aryl. 

(iii) cycloalkyi of three to twelve carbons, 

(vi) allcanoyl where the alkyl part is one to twelve carbons, 

(v) alkoxycarbonyl where the alkyl part is one to twelve carbons, 
5 (vi) alkoxycarbonyl where the alkyl pan is one to twelve 

carbons substituted by 1 or 2 aryl groups, 

(vii) alkyl of one to twelve carbons. 

(viii) alkyl of one to twelve carbons substituted with 1 or 2 
substituents independendy selected from aryl or 

^0 cycloalkyi of three to twelve carbons, 

(ix) alkenyl of three to twelve carbons, 

provided that a carbon-carbon double bond is not attached 
directly to nitrogen, and 

(x) alkynyl of diree to twelve carbons, 

provided that a carbon-carbon triple bond is not attached 
directly to nitrogen, 
(n) -CO2R10 where Rio is selected from 

(i) aryl, 

(ii) aryl substituted widi 1, 2, or 3 alkyl of one to twelve carbon 
20 substituents, 

(ii) cycloalkyi of three to twelve carbons, 

(iii) alkyl of one to twelve carbons, and 

(iv) alkyl of one to twelve carbons substituted with aryl or 
cycloalkyi of three to twelve carbons, 

25 (o) -C(X)NR8R9, 

(p) =N.ORio, 
(q) =NRio, 
(r) -S(0)iRio, 
(s) -X'C(X)Rio, 
(t) (=X), and 
(u) -OSO2R11, 

(17) cycloalkyi of three to twelve carbons, 

( 1 8) cycloalkenyl of four to twelve carbons, 
provided that a carbon of a carbon-carbon double bond is not attached 
directiy to L] when Li is other than a covalent bond, 

where (17) and (18) can be optionally substituted with 1, 2, 3. or 4 substituents 
independently selected from 
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(a) alkyl of one to twelve carbons, 

(b) aryl, 

(c) alkoxy of one to twelve carbons, 

(d) halo, 

(e) alkoxycarbonyl where the alkyl group is one to twelve carbons, and 

(f) -OH, 

provided that no two -OH groups arc attached to the same carbon, 

(19) perfluoroalkyl of one to twelve carbons, 

(20) aryl, and 

(21) heterocycle 

where (20) and (21) can be optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

(a) alkyl of one to twelve carbons, 

(b) alkanoyloxy where the alkyl part is one to twelve carbons, 

(c) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(d) alkoxy of one to twelve carbons, 

(e) halo, 

(f) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(g) thioalkoxy of one to twelve carbons, 

(h) perfluoroalkyl of one to twelve carbons, 

(i) -NR7R7», 

0) -CO2R10, 

(k) -OSOzRu.and 

a) (=X); 



R2. R3. and R4 are independently hydrogen or Ri; or 

Ri and R2 together are -X*-Y*-Z*- where X* is -O- or -CH2-, Y* is -C(0)- pr 
-(C(Ri2)(Ri3))v - where R12 and R13 are independently hydrogen or alkyl of one to twelve 
carbons and v is 1, 2, or 3, and Z* is selected from -CH2-, -CH2S(0)r, -CH2O-, 
-CH2NR7., -NR7-, and -0-; 



L2 is selected from 

(1) a covalent bond, 

(2) alkylene of one to twelve carbons, 

(3) alkylene of one to twelve carbons substituted with 1 or 2 substituents 
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independently selected from 

(a) spiroalkyl of three to eight carbon atoms, 

(b) spiroalkenyl of five or eight carbon atoms, 

(C) 0X0, 

5 (d) halo, and 

(e) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(4) alkynylene of two to twelve carbons^ 

(5) -NR7-, 
10 (6) .C(X)-, 

(7) and 

(8) -S(0)r;and 



Rs is selected from 
15 (1) halo, 

(2) hydrogen, 

(3) -C(=NR7)ORio. 

(4) -CN, 

provided that when R5 is (1), (2), or (3), L2 is a covalent bond, 
20 (5) alkyl of one to twelve carbons, 

(6) alkynyl two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached directly 
to L3 when L3 is other than a covalent bond, 

(7) cycloalkyl of diree to twelve carbons, 
25 (8) heterocycle, 

(9) aiyl 

where (5)-(9) can be optionally substituted with 1, 2, 3, 4, or 5 subsiituents 
independently selected from 





(a) 


-OH, 


30 


(b) 


provided that no two -OH groups are attached to the same carbon, 
-SH. 




(0 


provided that no two -SH groups are attached to the same carbon, 
-CN, 




(d) 


halo. 


35 


(e) 


-CHO, 




(f) 


-NO2. 




(g) 


haloalkoxy of one to twelve carbons. 



-8- 
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(h) peifluoroalkoxy of one to twelve carbons, 

(i) -NR8»R9' where Rg* and Rp* arc selected from 

(i) hydrogen, 

(ii) alkanoyl where the alkyl part is one to twelve carbons, 

(iii) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(iv) alkoxycarbonyl where the alkyl part is one to twelve carbons 
and is substituted with 1 or 2 phenyl substituents, 

(v) cycloalkyl of three to twelve carbons, 

(vi) alkyl of one to twelve carbons, 

(vii) alkyl of one to twelve carbons substituted with 1 . 2, or 3 
substituents independently selected from 

alkoxy of one to twelve carbons, 
cycloalkyl of three to twelve carbons, 
aryl, and 

alkoxycarbonyl where the alkyl group is one to twelve 
carbons, 

(viii) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is 
not direcdy attached to nitrogen, 

(ix) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
directly attached to nitrogen, 

(x) -C(0)NRxRy where Rx and Ry are independendy selected 
from hydrogen and alkyl of one to twelve carbons, 

(xi) alkoxy of one to twelve carbons, 

(xii) aryl, and 

(xiii) aryl substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from 

alkyl of one to twelve carbons, 

alkanoyloxy where the alkyl part is one to twelve carbons, 

alkoxycarbonyl where the alkyl part is one to twelve carbons, 

alkoxy of one to twelve carbons, 

halo, 

-OH 

provided that no two -OH groups are attached to the same 
carbon, 

thioalkoxy of one to twelve carbons. 
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perfluoroalkyl of one to twelve carbons. 



-NR7R7\ 
-CO2R10, 
-0S02Rluand 
(=X), or 

Rg' and Rp* together with the nitrogen atom to which they are 
attached form a ring selected from 

(i) aziridine, 

(ii) azetidine, 

(iii) pyrrolidine, 

(iv) piperidine, 

(v) pyrazine, 

(vi) morpholine, 

(vii) phthaliraide, 

(viii) thiomorpholine, and 

(ix) thiomorpholine sulfone 

where (i)-(ix) can be optionally substituted with 1, 2, or 3 alkyl of 

one to twelve carbon substituents, 
(j) =NNR8R9S 
(k) -NRtNRs'Rps 
a) "C02R8, 
(m) -C(X)NR8*R9'. 
(n) =N-0R8, 
(0) =NR8, 
(p) -S(0)iRio, 
(q) -X'C(X)R8, 
(r) (=X), 

(s) -0(CH2)q-Z-Rio where Rio is defined previously, q is 1, 2, or 3, 

and Z is O or -S(0)r, 
(t) -0C(X)NRyR9% 
(u) -OSOiRlb 

(v) alkanoyloxy where the alkyl group is one to twelve carbons, 
(w) -LbRso where Lb is selected from 

(i) a covalent bond, 

(ii) -0-, 

(iu) -S(0)r, and 
(iv) .C(X)- and 



-10- 
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R30 is selected from 

(i) alkyl of one to twelve carbons, 

(ii) alkenyl of one to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached direcdy to Lb when Lb is other than a covalent bond, 

(iii) alkynyl of one to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 
attached direcdy to Lb when Lb is other than a covalent bond, 
where (i), (ii), and (iii) can be optionally substituted with 
cycloalkyl of three to twelve carbons, 
-OH, 

provided diat no two -OH groups arc attached to the same 

carbon, 

halo, 

alkoxy of one to twelve carbons, 
thioalkoxy of one to twelve carbons, 
-NR8»R9', 

-0-(CH2)q-Z-Rio. 

alkoxycarbonyl where the alkyl group is one to twelve 
carbons, 

alkanoyloxy where the alkyl group is one to twelve 
carbons, 

-NR7S02-(alkyl of one to twelve carbons), 
-0S02-(alkyl of one to twelve carbons), 
aryl, and 
heterocycle, 

(iv) aryl. 

(v) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 

alkyl of one to twelve carbons, 
halo, 

-NO2, and 
-OH, 

provided that no two -OH groups arc attached to the 
same carbon, 

(vi) heterocycle, and 

(vii) heterocycle substituted wiOi 1, 2, 3, 4, or 5 substituents 



wo 99/41256 




PCT/US99/03127 



independently selected from 

alkyl of one to twelve carbons* 
halo, 

-NO2, and 
-OH, 

provided that no two -OH groups are attached to the 

same carbon, 
(X) -X'C(X)X-Rio. 
(y) -NHC(0)NHNH2. 
(z) alkenyl of two carbons, 
(aa) -C(=NR7)ORio, and 
(bb) -NR7(X)NR8.R9s 

Ri9 

provided that when R5 is (9), L3 is other than -NR7- or -0-. 

where the carbon-carbon double bond is in the Z or E configuration, and 

Rl9. RlO* and R21 are independently selected from 

(a) hydrogen, 

(b) halo, 

(c) alkoxycarbonyl where the alkyl group is of one to twelve carbons, 

(d) alkyl of one to twelve carbons, and 

(e) alkyl of one to twelve carbons substituted with 

(i) alkoxy of one to twelve carbons, 

(ii) -OH, 

provided that no two -OH groups arc attached to the same 
carbon, 

(iii) -SH, 

provided that no two -SH groups arc attached to the same 
carbon, 

(iv) -CN, 

(v) halo, 

(vi) -CHO, 

(vii) -NO2, 

(viii) haloalkoxy of one to twelve carbons, 

(ix) perfluoroalkoxy of one to twelve carbons, 

(x) -NRg'Rg* 
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-NK7NK8'R9% 


(xm; 




(xiv) 






=IS-UKio, 






(xvii) 








(xix) 


(=X), 


(XX) 


-0-(CH2)q-Z-Rio. 


(xxi) 


-OC(X)NR8R9., 


(xxii) 


-LbRso. 



(xxiii) alkanoyloxy where the alkyl group is one to twelve carbons, 

(xxiv) -0S02Rii.and 
(XXV) -NR7(X)NR8'R9\ or 

R20 and R21 together are selected from 

(a) cycloalkyl of three to twelve carbon atoms, 

(b) cycloalkenyl of four to twelve carbon atoms, and 

R22 

(c) R23 (allene) where R22 and R23 are independently 
hydrogen or alkyl of one to twelve carbons, and 

(1 1) cycloalkenyl of four to twelve carbons 

where the cycloalkenyl group or the ring formed by R20 and R21 together can be 
optionally substituted with one or two substituents independently selected 
from 

(a) alkoxy of one to twelve carbons, 

(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

provided that no two -SH groups are attached to the same carbon, 

(d) -CN, 

(e) halo, 

(f) -CHO, 

(g) -NO2, 

(h) haloalkoxy of one to twelve carbons, 

(i) perfluoroalkoxy of one to twelve carbons. 
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0) -NR8-R9' 
(k) =NNR8'R9'. 
0) -NR7NR8'R9', 
(m) -CO2R10. 

5 (n) -C(X)NR8R9', 

(0) =N-ORio. 

(p) »NRio. 

(q) -S(0)tRio. 

(r) -X'C(X)Rio. 

10 (s) (=X), 

(0 -0-(CH2)q-Z-Rio, 

(u) -OC(X)NR8'R9'. 

(v) -LbRso. 

(w) alkanoyloxy where the alkyl group is one to twelve carbons, 

15 (x) -OSO2R11, and 

(y) -NR7(X)NR8'R9'; 

R6 is hydrogen or alkyl of one to twelve carbon atoms; or 

20 -L2-R5 and together are selected from 

(1) =0, 

(2) ^ where 5 is 1 , 2, 3, or 4 and A is selected from 

(a) -CH2-, 

(b) -0-, 

25 (c) -S(0)t, and 

(d) -NR7-, and 



(3) 26 where the carbon-carbon double bond can be in the E or Z 
configuration and R26 and R26' are independently selected from 

30 (a) hydrogen, 

(b) alkenyl of three to twelve carbons, 

(c) aryl, 

(d) heterocycle, 

(e) alkyl of one to twelve carbons. 
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(f) cycloalkyl of three to twelve carbons, 

(g) cycloalkenyl of four to twelve carbons, and 

(h) cycloalkenyl of four to twelve carbons where (a)-(f) can be optionaUy 
substituted with 1, 2. 3. 4, or 5 substituents independently 
selected from 

(i) alkoxy of one to twelve carbons, 

(ii) -OH. 

provided that no two -OH groups arc attached to the same 
carbon. 

(iii) -SH. 

provided that no two -SH groups are attached to the same 
carbon, 

(iv) -CN. 

(v) halo. 

(vi) -CHO. 
(vu) -NO2, 

(viii) haloalkoxy of one to twelve carbons, 

(ix) perfluoroalkoxy of one to twelve carbons. 

(x) -NRgRy 

(xi) =NNR8-R9-. 

(xii) -NR7NR8R9-. 

(xiii) -CO2R10. 

(xiv) -C(X)NR8'R9'. 
(XV) =N-ORio, 

(xvi) =NRio. 

(xvii) -S(0)tRio, 

(xviii) -X'C(X)Rio, 

(xix) (=X), 

(XX) -0-(CH2)q-Z-Rio, 

(xxi) -OC(X)NR8'R9-. 

(xxii) -LBR30. 

(xxiii) alkanoyloxy where the alkyl group is one to twelve carbons, 

(xxiii) -OSChRii.and 

(xxiv) -NR7(X)NR8'R9'; 

R16 and Ri6' are independently hydrogen or alkyl of one to six carbons: or 
Rlfi and Ri6' together are alkenyl of two carbons; 
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a broken line represents the optional presence of a double bond, 

provided that when Ri^ and Ri6» together are aikenyl of two carbons, the double 

bond is not present; 

Y is selected from carbon, nitrogen, and N+(=0-); 

Ri7 is absent or hydrogen or alkyl of one to six carbons, 

provided that when the double bond is present, and Y is nitrogen or N+(=0-), Rn is 
absent; and 

Rl8 and Rig' are independenUy hydrogen or alkyl of one to six carbons; or 
Ri8 and Rig* together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
eight carbons. 

In another embodiment of the invention are disclosed compounds of Formula U 




or a pharmaceutically acceptable salt or prodrug thereof, where 
Rl, R2, R3, R4> Rst R6. and L2, are defined above. 

In another embodiment of the invention are disclosed compounds of Formula in 




HI, 

or a pharmaceutically acceptable salt or prodrug thereof, where 
Rl» R2» R4. R5, R6. and L2, are defined above. 

In another embodiment of the invention are discolsed compounds of Formula IV 
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IV, 

or a pharmaceutically acceptable salt or prodrug thereof, where 

Y is nitrogen or N+(=0"), and 

Rl> R5* R6* ™d L2, are defined above. 

In another embodiment of the invention are disclosed compounds of Formula V 




or a pharmaceutically acceptable salt or prodrug thereof, where 
Rl, R5, and L2, are defined above; 

R16 and Ri7 are independently hydrogen or alkyl of one to six carbons; and 

R18 and Ri8' are independently hydrogen or alkyl of one to six carbons; or 
R18 and Ri8' together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
eight carbons; 

In another embodiment of the invention arc disclosed methods of selectively partially 
antagonizing, antagonizing, agonizing or modulating the glucocorticoid receptor. 

In another embodiment of the invention are disclosed methods of treating diseases 
comprising administering an effective amount of a compound having Formula L 

In yet another embodiment of the invention are disclosed pharmaceutical 
compositions containing compounds of Formula I. 

Compounds of this invention include, but are not limited to, 
2,5-dihydro-ia-methoxy-2,2,4-irimethyU5-phenyMH-[l]ben2opyrano[3,4-0quinoline- 
lH-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-2,2,4-irimethyl-5-(2-propenyl)-lH-[l]benzopyrano(3,4- 
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flquinoline, 

2,5-dihydro.2.2AN-tetrarnethyI.5.(2-propenyl).lH-[l]benzop 
amine, 

methyl 2.5-dihydro-2^Atrimethyl-5-(2-propenyI)-lH-[l]benzopy 
10-carboxylate, 

10-ethenyl-2.5Hlihydro.2.2Atrimethyl-5-(2-propenyl)-IH^ 

10-ethynyl-2.5-dihydro-10-methoxy.2^,4-trimethyl-5-(2-propenyl>-lH- 
[l]benzopyrano[3,4-fIquinoline, 

2.5-dihydro-2^,4.trimethyl.5.phenyl-lH-[l]benzopyrano[3.4.f]quinolin-10-ol. 

10-(difluoromethoxy)-2,5-dihydro-2^,4-trimethyl-5-(2-propenyl)-lH- 
[l]i3enzopyrano(3,4-flquinoline, 

l()-ethoxy-2.5-dihydro-2,2,4-trimethyl-5-phenyI-lH-[l]benzopyrano[3.4-f]quinoline, 

2,5-dihydro-2,2,4.triniethyI-5-phenyl-lH-[l]benzopyrano[3.4-f]quinoHne.l0-ol 
acetate (ester), 

5-(3-bromo-5-methylphenyl)-2,5-dihydro-l()-inethoxy-2,2,4-trunethyl-lH- 
[l]benzopyrano[3,4-f|quinoline, 

3.(2,5-dihydro-10-methoxy-2.2.4.triinethyl.lH-[lJben2opyrano[3,4-QquinoKn-5-yl)- 
phenol .acetate (ester), 

3K2,5-dihydro-l()-methoxy-2.2Atriinethyl-lH-[llbenzopyranoI3.4-f]quinolin-5-yl)- 
phenol, 

2,5-dihydro-10-methoxy-2,2.4-trimethyl-5-[[3-(methylthio)raedioxy]phenyl]-lH- 
[l]benzopyrano(3,4-f|quinoline, 

[3-(2,5-dihydro-10-methoxy-2.2,4-trimethyl.lH.[l]benzopyrano(3,4-f]quinolin-5-yl)- 
phenyl] diraethylcarbamate, 

5-[3-(2.furanyl)-5-methylphenyl].2.5-dihydro-l0-methoxy-2,2,4-trimethyI-lH- 
[l]benzopyrano[3,4-f)quinoline, 

2,5-dihydro.lO-methoxy-2.2,4.trimethyl-5-[3-niethyI-5-(l.morpholinyl)phenyl]-lH- 

[l]benzopyrano[3,4-fIquinoline, 

2.5-dihydro-10-methoxy-2.2.4-trimethyl-5-(phenylmethyIene)-lH-[l]ben2opyiano[3.4- 
flquinoline, 

5-(3.5-dichlorophenyl)-2.5-dihydro-10-methoxy-2.2.4-trimethyl-lH-[l]benzopytano[3,4- 
flquinoUne, 

5-butyl-2.5-dihydro-10-raethoxy-2,2,4-trimethyl.lH-[l]benzopyrano[3.4-nquinoline. 

2.5-dihydro-10-raethoxy-2.2,4-trimediyl-5-[3-(trinuoromethyI)phenyl]-lH- 
[ l]benzopyrano[3.4-f]quinoIine, 

2.5-dihydro-10-methoxy-5-(4-methoxyphenyl)-2.2,4-tiitnethyMH-[lJbenzopyrano(3.4- 
fjquinoline. 
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5-(3-chlorophenyl).2,5-dihydro-10-methoxy-2,2,4-trimethyI-lH-[l]benzopyr^ 
flquinoline, 

2,5-dihy(lro-10-methoxy-2,2.4-trimethyl-5-(3-methylphenyl)-l^ 
f]quinoline, 

(i)-2,5-dihydro-10-methoxy-2,2,4-trimethyI-5-phenyl-lH-[l]benzopyr^^ 
flquinoline, 

)-2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-phenyHH-[l]benzopyrano[3,4- 
flquinoline, 

5-(3.5-dimethylphenyl)-2,5-dihydro-10-methoxy-2^.4-triraeihyl-lH-[ 
flquinoline, 

5-(4-chlorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-^ 
flquinoline, 

5-(3,4-dimethylphenyl)-2,5-dihydro- l()-raethoxy-2,2,4-trimethyl- IH- 
ri]benzopyrano[3.4-f]quinoline, 

5-(4-fluorophenyl)-2,5-dihydro-10-methoxy-2,2Atriniethyl-lH-[l]ben2opyran^ 
flquinoline, 

5-[3,5-bis(uifluoromethyl)phenyl]-2,5-dihyd^o-10-methoxy-2,2,4-trimethy^ 
[l]benzopyrano[3,4-f]quinoline, 

(-)-5-(3,5-dichlorophenyl)-2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- IH- 
[l]benzopyrano[3,4- flquinoline, 

(+)-5-(3,5-dichlorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[ l]benibpyrano[3,4-f|quinoline, 

5-(3>difluorophenyl).2,5-dihydro-10-meihoxy-2,2,4.trimethyl-lH.[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-methoxy-2,2,4,N-tetraraethyl-N-phenyl-lH-[l]benzopyrano[3,4- 
f|quinolin-5-amine, 

(-)2,5-dihydro-10-meihoxy-2,2.4.triniethyl-5-(2-propenyl)-lH-[l]ben2opyrano[3^^^ 
flquinoline, 

(+)-2,5-dihydro-10-methoxy-2,2Atrimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-methoxy-2,2.4-trimeihyHH-[l]ben2opyrano[3,4-fIquinoline, 

4-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-5-yl)-N,N- 
dimethylbenzenamine, 

2,5-dihydro-10-methoxy-2,2,4-trimediyl.5-(5-methoxy-2-thienyI)-lH-[l]benzopyra^^ 
flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-uimeihyl-5-(5-propyl-2-thienyl)-lH-[l]benzopyrano[3 
flquinoline. 
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2,5-dihydro-10-methoxy-2,2,4-trimethyI-544-(l-moipholinyl)phenyI]^ 
( 1 ]benzopyrano[3,4-f]quinoline, 

l-(2,5-dihydro-l()-methoxy-2,24-trimethyl-lH-tl]benzopyrano[34-q 
dimethyl-2-butanone, 

2,5-dihydro-10-methoxy-2,2Atrimethyl-lH-[l]benzopyrano[3,4-f]quinolm^^ 
carbonitrile, 

1- (2,5-dihydro-10-methoxy-2,2,4.trimethyl-lH-[l]benzopyrano^^ 
propanone» 

methyI-2,5-dihydro.l0-meAoxy.2,2,4-trimethyl.lH.[l]benzopyrano[3,4-^ 
acetate, 

2- (2.5-dihydro-10-medioxy-2^,4-trimethyl-lH-[l]benzopyrano[3,4-^ 
phenylethanone, 

5-[2-(chloromethyl)-2-propenyI]-2,5-dihydrc)-10-methoxy-2,2,4-trimethyl-lH^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro«10-methoxy-2.2,4-trimethyl-(-methylene-lH-[l]benzopyrano[3 
5-propanol, acetate (ester), 

2,5-dihydro-10-raethoxy-2,2,4-trimethyl-5-(4-methylphenyl)-lH41]benzopyi^o[ 
Qquinoline, 

5-(3-fluoro-4-methyIphenyl)-2,5-dihydro-10-methoxy-2,2,4-trimediyl-lH- 
[l]benzopyrano[3,4-fIquinoline, 

5-(3-bromophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl.5-(phenylmethyI)-lH-[l]be 
fjquinoline, 

2,5-dihydra-10-methoxy-2.2,4-trimethyl-5-propyl-lH-[l]benzopyrano[3,4-qquinoline, 
5-(4-fluorophenyl)-2,5-dihydro- 10-methoxy-2,2.4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4- 
fjquinoline, 

5-(3-fluorophenyl)-2,5-dihydro-10-meihoxy-2,2,4-trimethyl-lH-[l]benzopyran 
flquinoline, 

2,5-dihydro-10-methoxy-2,2,4,5-tetramethyl-lH-[l]benzopyrano[3,4-f]qum^^^ 

2,5-dihydro40-methoxy-2,2,4-trimethyl-5-(l-methylethyl)-lH-[l]benzopyrano[3 
flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-niethylpropyl)-lH-[l]benzopyranoP 
flquinoline, 

5-ethyl-2,5-dihydro-10-niethoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyI.lH-[l]benzopyrano[3,4-flquinoIine-5- 
carboximidic acid ethyl ester. 
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2,5-dihydro-10-methoxy-2,Z4-trimethyl-(-meihylene lH-[l]benzopyrano[3,4.flquinoline- 
5-propanoK " 

2,5-dihydro-10-methoxy-2,2AN,N-pentaraethyl-lH-[l]benzopyrano[3,4^ 
acetamide, 

2.5-dihydro-10-methoxy.2,2,4,N,N-pentamethyl.lH.[l]benzopyrano[3,4.f]qu 
ethanamine, 

N-cyclopropyl-2,5-dihydro- 10-methoxy-2,2,4-trimethyHH-[ 1 ]benzopyrano[3.4- 
fIquinoline-5-acetamide, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-(2-propynyl)- lH-[l]benzopyrano[3,4- 
flquinoiine, 

5-(2,5-dihydro-10-methoxy-2,2Atrimethyl-lH-[l]benzopyran^ 
2(5H)-furanone, 

5-(3-butcnyl>2,5-dihdyro-10-methoxy-2,2,4-irimethyl-lH.[l]benzopyrano[3^^^ 
flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-(l]benzopyrano[3.4-f]qum 

l()-ethyl.2,5-dihydro-2,2Atrimethyl.5-phenyl-lH41]benzopyrano[3,4-f]quinoli^^ 

2,5-dihydro-2»2,4J0-tetrametnyI-5-phenyl-lH-[l]benzopyrano[3.4-f]quinoUne^ 

5-(3,5-dicWorophenyl)-10-ethyl-2.5-dihydro-2,2,4-trimethyUlH41]benzopyrano[^ 
flquinoline, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4,N-tetrarnethyl-lH-[l]benzopyrano[3,4- 
flquinolin- 1 0-amine, 

5-(3,5-dichlorophenyI)-2,5-dihydro-2,2,4-trimethyl-N-(2-propenyl)-lH- 
[l]benzopyrano[3,4-f]quinolin-10-amine, 

2,5-dihydro-2,2Atrimethyl-5-phenyl-10-(2-propynyloxy)-lH-[lJbenzopyrano[3,4- 
flquinoline, 

2,5-dihydro-2,2Atrimethyl-5-phenyl-10-(2-propenyloxy)-lH-[l]benzopyrano[3.4- 
flquinoline, 

2,5-dihydro-2,2,4-trimelhyl-5-(2-propenyl)- lH-[ l]benzopyrano[34-f]quinoUn^^ 10- 
methanol, 

2,5-dihydro-2,2,4-trimeihyl-5-(2propenyl)-lH-[l]benzopyrano[3,4-fIquinoline-10- 
carboxylic acid, 

5-(3,5-dichlorophenyl)-10-ethoxy-2,5-dihydro-2,2,4-trimethyl-lH-[l]benzopyra^^ 
f]quinoline, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]qm^^^^ 
ol 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimeihyl-lH41)benzopyrano[3,4-nqui^^^ 
yljmethylcarbonate. 
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2,5-dmydro-2,2.4-trimethyl-5-(2-propenyl)-IH-[l]ben2opyrano[3,4.fIquinolin^ 
1 0-(bromodifluoromethoxy)-2,5-dihyro-2,2,4-trimethyl.5-(2-propenyl)- 1 H- 
[l]benzopyrano[3,4-f|quinoline, 

[3K2,5-dihydro-10-methoxy-2.2,4-trimethyI-lH-[l]benzopyrano[3,4-f]q 
phenyl] methylcarbonate, 

2,5-dihydrc>-l()-methoxy-5-(3-meihoxyphenyl)-2,2,4-trimethyl-lH-[l]^^^^ 
Qquinoline, 

2,5-dihydn)- 10-methoxy.2,2,4.trimethyl-5-[3-(2-propenyloxy)phenyl]- IH- 
[ l]ben2opyrano[3,4-flquinoIine, 

2,5-dihydro-l()-methoxy-2,2,4-trimethyl-5-[3-(phenylmethoxy)phenyn 
[l]benzopyrano[3,4-f]quinoline, 

5-[3-(cyclopropylmethoxy)phenyl].2,5-dihydro-10-melhoxy-2,2,4-trimethyl-lH^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-[2-(l-piperidinyl)eihoxyJpheny].l^ 
[l]benzopyrano[3,4-f]quinoline, 

5-(3-hexyloxyphenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrm^^ 
fiquinoline, 

5-[3-(2Adinitrophenoxy)phenyl]-2,5-dihydro-10-methoxy-2,2,4-trimethyI-lH^ 
[lIbenzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(2-propynyloxy)phenyl] 
[l]benzopyrano[3,4-f]quinoline. 

3- (2,5-dihydro-10-raethoxy-2,2,4-trimethyl-lH41]bcnzopyrano[3AQquinoIm^^^ 
yOphenoU 4-methylben2enesulfonate (ester), 

4K2,5-dihydro40-methoxy-2,2,4-trimeihyl-lH-[l]benzopyrano[3,4-f]quinoIin-5- 
yOphenolacetate (ester), 

4- (2,5-dihydro-10-methoxy.2,2»4-trimethyl4H-[l]benzopyrano[3,4-f]quinolin-5-y0^ 
phenol, 

2,5-dihydro-10-methoxy.2,2,4-trimethyl-5-[[4-(methylthio)methoxy]phenyl]-l^ 
[l]benzopyrano[3,4-f|quinoline, 

[4-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano(3,4-f]quinoIin^^^ 
yl)phenyl] dimethylcarbamate. 

2,5-dihydrO'10-methoxy-2,2,4-.trimelhyl-5-[4-(phenylmethoxy)phenyl].lH- 
[l]benzopyrano[3,4- fiquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(methoxymethoxy)phenyl]-lH- 
[l]benzopyrano[3,4-f]quinoline, 

[(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-5-yl)phenyl] 
1 -morpholinecarboxy late. 
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2,5-dihydro-10-methoxy-2,2,4-trimeihyl-5-[3-[(methylsulfmyl)meA^^ 
[l]benzopyrano[3,4-fIquinoline, 

O-[3-(2^-dihydro-10-meihoxy-2,2,4-trimeihyl.lH-[l]be 
yl)phenyl] ester, 

2,5-dihydro-l()-meihoxy-2,2,4-trimethyI-5-[3-(raethylthio)phen^ 
[l]benzopyrano[3,4-f]quinoIine, 

0-[3-(2,5.dihydro- 10-methoxy-2,2,4-tiimethyl- 1 H^[l]benzopyrano[3,4-f]quinolin-5. 
yOphenyl] methylcarbonothioate, 

[3-(2,5-dihydro-l()-methoxy-2,2,4-trimethyll-lH-[l]benzopyrano[3,^^ 
yOphenyl] trifluoromeihanesulfonate* 

5-[3-(4,5-dihydro-4,4-dimethyl-2'-oxa2olyl)phenyl].2,5-dihydro-10-methoxy-2.2,4- 
trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline, 

ethyl 3-(2,5-dihydro-10-methoxy-2.2,4.trimethyl-lH-[l]benzopyrano[3,4-nquinoUn 
yl)benzoate. 

3-(2,5-dihydro.l()-methoxy-2.2,4-trimethyl-lH-[l]benzopyranoI3,4-flquinolin-5- 
yObenzoic acid* 

2,5-dihydro-10-methoxy-2.2Atrimethyl-5-[3-methyl-5-(2-propenyl)phenyl]-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

143-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3Af]quinoUn-5-y0 
methylphenyljethanone, 

3-(2,5tdihydro-l()-meihoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quin 
trimethylbenzenemethanol, 

5-[3-(2-furanyl)phenyl]-2.5-dihydro-10-methoxy-2.2,4-trimethyI.lH-[l]benzopyr^^ 
flquinoline, 

2,5-dihydro-l()-methoxy-2,2,4-trimethyl-5-[3-methyl-5-(lH.pyn-^^ 
[ 1 Jbenzopyrano[3,4-f]quinoline, 

3-(2,5-dihydrc>-10-methoxy-2,2,4-trimelhyl-lH-[l]benzopyrano[3,4-f]quinoUn-5-meA 
5,N-dimethylbenzenamine, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-IH.[l]benzopyrano[3Aflquinolin-^ 
methyI-N-(2-propenyl)benzamide, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]ben2opyrano[3,4-f]quinolin.5-y0 
methoxyeihyl)-5-meihylbenzenamine, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-tl]benzopyrano[3,4-f]quinolin-5-yl)-^ 
pn)penyl)benzenamine, 

N'.[3-(2.5-dihydro40-methoxy-2,2,4.trimethyl-lH-[l]benzopyrano[3Aflquino^ 
5-methylphenyl]-N,N-dimethylurea, 
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N-[3-(2^-dihydro-10-methoxy-2,2,4-trimethyI-lH-[l]benzopyrano[3,4-f]quinolin-5- 
yl)phenyl]benzenemethanaraine, 

5-[(3.5-dichloq)henyl)methyIene]-2,5-dihydro-10-methoxy-2,2,4-triraethyI-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

5-[(4-chlorophenyl)methyleneJ-2^dihydro-10-methoxy-2,2,4-trimethyl-lH- 
(l]benzopyrano[3,4-f]quinoUne, 

2^-dihydro-l()-methoxy-2^,4-trimethyI-5-[(3-(trmuoromethyl)-phenyl]methyIeTO^ 
[ l]-benzopyrano[3,4-fIquinoline, 

5-[(2,6-difluorophenyI)mediylene>2^-dihydro-10-methoxy-2.2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f|quinoline. 

5-[(2-chlorophenyl)raethylene]-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-fjquinoline, 

5-[(2,6-dichlorophenyl)methylene]-2.5-dihydro-10-methoxy-2.2,4-triinethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-[(2-fluorophenyl)methylene]-2,5-dihydro-10-methoxy-2^,4-trimethyI-lH- 
[l]benzopyrano[3,4-f]quinoUne. 

2,5-dihydro-10-metiioxy-2,2,4-trimethyl-5-[(4,5-dihydro-4,4-dimethyl-2- 
oxazolyl)methylene]-lH-[l]benzopyrano[3,4-fIqumoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-pyridinylmethylene)-lH- 
[ l]benzopyrano[3 ,4-f]quinoline, 

2.5-dihydro-10-methoxy-2,2,4-triraethyl-5-(2-thienyl).lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-9.10-diraethoxy-2,2,4-trimethyl-5-(2-propenyI)-lH-[l]benzopyrano[3,4- 
flquinoline, 

5-(2-cyclohexen-l-yl).2,5-dihydro-9,10-dimethoxy-2.2.4-trimethyl-lH- 
[ l]benzopyrano[3,4-£]quinoline, 

2,5-dihydro-10-methoxy-5-(3-methyl-3-butenyl)-2.2,4-trimethyl-lH-[l]benzopyrano[3.4- 
fjquinoline, 

2,5-dihydro-10-methoxy-5-(5,5-dimethyI-3-cyclohexenyl)-2,2.4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 

rel (5R.2'R) 2,5-dihydro- 10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 

antiiSK, 2'S) 2,5-dihydro-10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f|quinoline, 

2.5-dihydro-10-methoxy-5-(3-cyclopentenyl)-2.2.4-trimethyl-lH-[I]benzopyrano[3,4- 
fjquinoltne. 
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2,5-dihydix)-l()-methoxy-5<3-^yclohexenyl}-2.2Atrimethyl-lH-[l]te^ 
flquinoline, 

2,5-dihydro-10-raethoxy-5-(3-buienyl)-2,2.4-trimethyl-lH.[l]benzopyrano[3A 
flquinoline, 

2,5-dihydro-10-methoxy.5-(l-ethenyI-l-cyclohexyl)-2,2,4-trimeA^ 
[ l]benzop)TOno[3,4-r|quinoline, 

2,5-dihydro-10-methoxy-5-(4.4-dimethyl-3-cyclohexenyl>2,2Atrimeihy 
[ 1 ]benzopyrano[3 ,4- flquinoline, 

2,5-dihydro- 10-raethoxy-5-( ^methylene-2-cyclohexyl)-2,2,4-trimethy^ 
[l]ben2opyrano[3,4-fIquinoline, 

2,5-dihydro-l()-methoxy-5-(l-oxo-2<yclohexyl)-2,2,4-trimethyl-lH-[l]benzop^^ 
flquinoline, 

2,5-dihydro-10-niethoxy-5-(3-cyclooctenyl)-2,2Atrimethyl-lH-[l]ben2opyrano[3,^ 
flquinoline, 

2,5-dihydro-10-methoxy-5K3-cycloheptenyl)-2,2,4-trimethyl-lH-[l]te^ 
flquinoline, 

2,5-dihydro-10-niethoxy-5Kl-cyclohexenylniethyl)-2,2,4-trimethyl-lH- 
[ 1 ] benzopyrano[3,4-f]quinoline, 

2,5-dihydro-l{)-niethoxy-5K33-dimethyl-6<yclohexenyl)-2,2,4-trimethyi-lH- 
[ l]ben2opyrano[3,4-f|quinoline, 

2.5-dihydro-10-methoxy-5-(2-bromo-3-propenyI)-2,2,4-trimethyl-lH-[l]benzopyrano[3,^ 
flquinoline, 

rc/(5R,3'R) 2,5-dihydro-10-methoxy.5-(l-hydroxymethyl-3-cyclohexenyI)-2,2.4- 
trimethyl- lH-[l]benzopyrano[3,4.f]quinoline, 

re/(5R,3*S) 2,5H!ihydro-10-methoxy-5-(l-hydroxyniethyl-3-cyclohexenyl)-2,2Atrimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-niethoxy-5-(3-hydroxynieihyl-3H:yclohexenyl)-2,2,4-trimethyl-l^ 
[ 1 ] benzopyrano [3 ,4-fIquinoline, 

2,5-dihydro-10-meihoxy-5-(3-indolyl)-2,2,4-trimethyl-lH-[llbenzopyrano[3.4- 
fjquinoline, 

rW(5S,3*S) 2>dihydro-10-methoxy-5-(l-meihylO<yclohexenyl)-2,2,4-trimethyl-lH^ 
[l]benzopyrano[3,4-f]quinoline, 

rel (5R,3'S) 2,5-dihydro-10-melhoxy-5-(l-methyl-3-cyclohexenyl>2,2,4-uimet^^^^ 
[l]benzopyrano[3,4- flquinoline, 

(-) (5S,3'S) 2,5-dihydro-10-methoxy-5-(l-methyl-3<yclohexenyl)-2,2,4-trimeihyl-lH- 
[ l]ben2opyrano[3.4-0quinoline, 
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(-) (5S, 3'R) 2.5-dihydro-10-raethoxy-5-(l-hydroxymethyI-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline, 

(+) (5R. 3'S) 2,5-dihydro-10-methoxy.5.(l.hydroxymethyl-3.cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

(-)-(5S,3'R)2.5-dihydro-10-raethoxy-5-(l-raethyI-3-cyclohexenyl)-2.2,4-trimethyl-lH- 
[l]benzopyiano[3.4-fJquinoline, 

(+)-(5R,3'S) 2,5-dihydro-10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-iriinethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 

2.5-dihydro-10-methoxy-5-(l-chloromethyl-3-cyclohexenyl)-2,2,4-trimethyi.lH- 

[ 1 ] benzopyrano [3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-methoxyraethyl-3-cyclohexenyI).2^.4. 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline. 

rel (5R, 3'R) 2^-dihydro-10-methoxy-5-(l-raethylthiomethyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyranot3,4-f]quinoline, 

rel (5R, 3*S) 2^-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cycIohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R. 3*R) 2.5-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2^,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R. 3'R) 2,5-dihydro-10-methoxy-5-(l-methoxymethyl-3-cyclohexenyI)-2.2,4- 
trimethyl- lH-[l]benzopyrano[3.4-f]quinoline, 

rel (5R, 3'R) 2.5-dihydro-10-inethoxy-5-(l-(N,N-diniethyIamino)niethyl-3-cyclohexenyl> 
2,2,4-trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline. 

rel (5R. 3*S) 2.5-dihydro-ia-methoxy-5-(l-methylthiomethyl-3-cyclohexenyl)-2,2,4- 
triraethyl-lH-[l]benzopyiano[3,4-f)quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-morpholuio)methyI-3-cyclohexenyl)-2,2,4- 
trimethyI-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-methyl-N-raethylsulfonylamino)niethyl-3- 

cyclohexenyl)-2.2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoIine. 

rel (5R. 3'S) 2.5-dihydro-10-methoxy-5-(l-(N.N dimethylamino)methyI-3-cyclohexenyI)- 

2,2,4- trimethyI-lH-[I]benzopyrano[3,4-fIquinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-methylaraino)methyl-3-cyclohexenyl). 
2,2.4-trimethyI- 1 H- [ 1 ]benzopyrano(3 ,4-flquinoline, 

2,5-dihydro-10-methoxy-5-(2-methyI-3-propenyl)-2.2.4-trimethyl-lH-[l]benzopytano[3.4- 
flquinoline. 

2,5-dihydro-ia-methoxy-5-(l,3-butadien-2-yl)-2,2.4-trimethyMH-[l]benzopyrano[3.4- 
flquinoline. 
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2>dihydro-10-methoxy-5-(2-carbomelhoxy-3-propenyl)-2,2,4-tiimethyl-^ 
[l]ben2opyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(l,2-dihydroxy-3-propyl)-2^,4-trimeth^^^ 
[ l]benzopyrano[3»4-f|quinoline, 

2,5-dihydro-10-raethoxy-5-(l,2-epoxy-3-propenyl).2,2,4-trimeth^^ 
[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(l-(N-phthaUmido)-3-propyl)-2,2,4-trimeth^ 
[ l]benzopyrano[3,4-flquinoIine, 

2,5-dihydro-l(>melhoxy-5-(l-amino-3-propyl)-2,2,4-trim 
f|quinoline» 

2,5-dihydit)-10-methoxy-5-(l-(hydrazinocarbonylaminQ)-3-propyl)-2^,4-trim 
[ l]benzopyrano[3,4-f]quinoline, 

(£)2,5-dihydro-10-meihoxy-5-(2-carbomeihoxy-l-ethenyl)-2,2.4-irimethyl-^ 
[ l]benzopyrano[3,4-f]quinoline, 

(2)-2,5-dihydro-l()-methoxy-5-(l-propenyl)-2,2,4.trimethyl-lH-[l]beTO^^ 
f]quinoline, 

(£)2»5-dihydro-l(>methoxy-5-(3-hydroxy-l"pn)penyl)-2.2,4-trimethyl^ 
{ l]benzopyrano[3»4-f|quinoline, 

(£) 2,5-dihydro- 10-meihoxy-5-(3-(N,N-dimethylammocarbonyloxy)- l-propenyl>2,2,4- 
trimethyMH-[l]benzopyrano[3.4-f|quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(3-meihoxymethoxy- 1 -propenyl)-2,2,4-trim 
[llbenzopyrano[3,4-£]quinoline, 

2,5-dihydro-10-methoxy-5-(3-hydroxy-3-propenyl)-2,2,4-trimeihyHH- 
[l]benzopyrano[3,4-f]qumoline, 

methyl 2K2,5-dihydro-10-meihoxy.2,2Atrimethyl-lH-[lIbenzopyrano[3,4-£]quM 
yl) acetyl hydroxamate, 

2-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH41]benzopyrano[3,4.nquinolin-5-^^ 
acetaldehyde, 

2,5-dihydro-10-methoxy-5-(2-cyclohexylidenylethyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-fIquinoline, 

2.5-dihydro-10-methoxy-5-(2-cyclopentyIidenylethyl)-2,2Atrimethyl-m 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydrc>-10-meihoxy«5-(2-cyclohepiyUdenylelhyI)-2,2,4-trimeihyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-l()-methoxy.5-(3-meihyl-2.butenyl).2,2,4.trimethyl-lH-[l]ben 
flquinoline, 
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trans 2,5-dihydro-10-methoxy-5-(2-buienyl)-2,2,4.trimethyl-lH-[l]ben2opy^^ 
flquinoline, 

trans 2,5-dihydro-10-methoxy-5K2-penien-l-yl)-2^,4-trimethyl-lH-[l]benzopyr 
f]quinoline, 

2,5Kiihydro-10-methoxy-5-(l»l.dffluoro-l-propen-3-yl)-2^,4-trimethyl-lH^ 
[l]benzopyrano[3,4-flquinoline, 

(E) methyl 2-(2.5-dihydro-10-niethoxy-2,2.4-trimethyl-lH-[l]benzopyrano[3»4-f]q^^^ 
5-yl) 2-butenoate. 

(£) 2,5-dihydro-10-raethoxy-5-(4-hydroxy-2-buten-l-yl)-2,2,4-trimethyHH- 
[ l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 1 ()-methoxy-5-(4-(N,N-dimethylaminocarbony loxy)-2-bute^^ 
trimethyl- lH-[ 1 ]benzopyrano[3,4.f)quinoline, 

(£) 2,5-dihydro- 10-raethoxy-5-(4-(N-methylaminocarbonyloxy)-2-buten- l-yl)-2,2,4- 
trimethyHH-[l]benzopyrano[3,4-f]quinoline, 

(£)2,5Hlihydro-10-methoxy-5-(2.butenyl)-2,2,4^trimethyl.lH-[l] 
f]quinoline. 

2,5-dihydro-10-methoxy.5-(2-hydroxyethyl)-2.2,4-trimeihyHH-[l]benzopyrano[3,4- 
fjquinoiine* 

2,5-dihydro-10-methoxy-5-(2-(N-benzylcarbonyloxy)ethyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N-morpholinocarbonyloxy)ethyl)-2,2,4-trimethyl 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-niethoxy-5-(2-(N-(2-methoxyethyl)aminocarbonyloxy)ethyl)-2,2,4- 
trimethyl- lH-[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydrc)-10-meihoxy-5K2-(N-methyaminocarbonyloxyoxy)ethyl)-2,2,4-trim 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro- 10-methoxy-5-(2-(N,N-diniethylaminocarbonyloxy)ethyI)-2,2,4-lrimethyl- 1 H- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-meihoxy-5-(2-methoxymethoxyethyl)-2,2,4-trimethyHH- 
[l]ben2opyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2,2-diniethyleihoxycarbonylamino)meihyl)-2,2Atrm 
1 H- [ 1 ] benzopy rano [3 ,4-f| quinoline, 

2,5'dihydro-10-raelhoxy-5-(aminoniethyl)-2.2,4-lrimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydrc>- 10-niethoxy-5-(ethoxycarbonyIaniino)niethyl)-2,2»4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f|quinoline. 
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2.5-dihydro-l()-methoxy-5-(carboethoxy)-2,2.4-trimethyl.lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-methoxy-5-(cyclopentyl)-2^,4-trimethyI-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-raethoxy-5-(l-methylpropa-l,2-dienyl)-2^,4-trimethyl-lH- 
[ l]ben2opyrano[3,4-f]quinoIine, 

2,5-dihydro-l{>-methoxy-5-(3,4,5-trifluorophenyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2.5-dihydro-lC)-methoxy-5-(cyclohexyl>2,2,4-trimethyl-lH-[l]benzopyrano[3.4- 
flquinoline, 

2,5-dihydro-10-methoxy-5-(2-pyridyI)-2.2,4-trimeihyl-lH-[lJbenzopyrano[3,4- 
Hquinoline, 

2,5-dihydro-10-methoxy-5-(3-pyridyl)-2A4-trimethyl-lH-(l]benzopyrano[3.4- 
flquinoline, 

2,5-dihydrcHl0.methoxy-5-(4-pyridyl)-2,2,4-trimethyl.lH-[llbenzopyrano(3,4. 

flquinoline, 

(10-chIoro-9-hydroxy-5-(3-propenyl)-2.2.4.triinethyHH-2,5-dihydro- 
[l]benzopyrano[3,4-f)quinoline, 

10-chloro-9-hydroxy-5-phenyl-2,2,4-mmediyl-lH-2,5-dihydro.[l]benzopyrano(3,4- 
flquinoline, 

10-chloro-9-hydroxy-5-(3-trifluoromethylphenyl)-2,2,4-triraethyl-lH-2,5-dihydro- 
[lJbenzopyrano[3,4-f]quinoline, 

10<hloro-9-hydroxy-5-(3,5-dimethylphenyl)-2,2.4-trimethyl-lH-2,5-dihydro- 
[l]ben2opyrano[3,4-f|quinoline, 

re/-(55.3'/?)-9-hydroxy-I0-methoxy-5-[l-hydroxymethyI-3-cyclohexenyl]-2^,4- 
trimethyl-2.5-dihydro-lH-[l]benzopyrano[3,4-f|qumoline, 

(-)2.5(S)-dihydro-9-hydroxy-10.chloro-2,2,4-trimethyl-5-(3S-cyclopentenyl)-lH- . 
[ l]benzopyrano[3,4-f|quinoIine, 

(-)2,5(S)-dihydro-9-hydroxy-10-chloro-2,2.4-triraethyl-5-(3R-cyclopentenyl)-lH- 
[l]benzopyrano[3.4-f]quinoline, 

10-chIoro-9-hydroxy-5-(3,5-dichlorophenyI).2.2,4-trimethyl-IH-2.5-dihydro- 
[llbenzopyrano[3,4-f]quinoIine. 

(+)-(5R,3*S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(3-cyclopentenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(+)-(5R,3'R)2,5-dihydro-9-hydroxy-10-chloro-2^,4-trimethyl-5-(3-cyclopentenyl)-IH- 
[l]benzopyrano[3,4-f|quinoline. 



-29- 



wo 99/41256 ^FpCT/US99/03127 

10-chloro-9-hydroxy-5-(3.4-difluorophenyI)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ I]benzopyrano[3.4-f]quinoIine, 

9-10-methylenedioxy-5-phenyl-2,2,4-trimethyl-lH-2.5.dihydro-[l]benzopyrano[3,4- 
flquinoline, 

5-(3-propenyI)-9-chIoro-10-ethenyl-2.2,4-trimethyl-2,5-dihydro-lH-(l]benzopyrano[3,4- 
Qquinoline, 

9-chloro-10-methoxy-5-phenyl-2A4-trimethyl-2,5-dihydro-lH-[llbenzopyrano[3,4- 
flquinoline, 

5-(3-propenyl)-9-chIoro- 10-diHuoromethoxy-2,2,4-trimethyl-2.5-dihydro- IH- 

[ 1 ]benzopyrano[3,4-f)quinoIine, 

9- chloro- 10-dmuororaedioxy-5-phenyl-2,2,4-trimeihyl-2,5-dihydro- IH- 
[ 1 ]benzopyrano(3,4-f|quinoline, 

8-fluoro-10-raethoxy-5.phenyI-2.2.4-trimethyl-2.5-dihydro-lH-[l]benzopyrano[3,4- 
f]quinoIine, 

5-(3-propenyl)-8-fluoro-10-methoxy-2.2,4-trimetiiyI-2.5-dihydro-lH-[l]benzopyrano[3,4- 
fjquinoline, 

(10-methoxy-9-nuoro-5-(3-propenyl)-2^.4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3.4-f]quinoline, 

10- methoxy.9-hydroxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro. 
[l]benzopyrano[3,4-flquinoline. 

(+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2^,4-trimethyl.5-(3-cyclohexenyl)-lH. 
[ l]benzopyranot3 ,4-flquinoline, 

(+/-) 2,5-dihydro-9-hydroxy- 10-methoxy-2.2,4-trimethyl-5-( 1 -inethylcyclohexen-3-y 1)- 
lH-[l]benzopyrano[3,4-flquinoline, 

(-) (5S, 3*S)-9-hydroxy-5-[l-meihyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5- 
dihydro- 1 H-[ l]benzopyranof3,4-f]quinoIine, 

(+)(5R.3'R)-9-hydroxy-5-[l-methyl-3-cycIohexenyl]- 10-methoxy-2.2,4-trimethyl-2,5- 
dihydro-lH-[l]ben2opyrano[3.4-f]quinoline, 

(+)(5R,3'S)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5- 
dihydro- 1 H-[ l]benzopyrano[3,4-f]quinoIine, 

(-) (5S.3'R)-9-hydroxy-5-[l-methyl-3-cycIohexenyIJ- 10-raethoxy-2,2,4-trimethyl.2,5- 
dihydro- 1 H-[ 1 ]benzopyrano[3,4-flquinoline, 

r«/-(5S.3'R)-9-hydroxy-5-[l-hydroxyinethyl-3-cyclohexenyl]-10-methoxy-2.2,4-triinethyl- 
2,5-dihydro- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline. 

(+/-) (5S.3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2.2.4-trimethyl-5-(l-methylcyclohexen- 
3-yl)-lH-[l]benzopyrano(3.4-f]quinoline. 
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re/-(5S^'R)-9-hydroxy-5-[l-methoxymethyl-3-cyclohexenyl]. lO-methoxy-2,2,4- 
trimethyI-2,5-dihydro- 1 H-[ I ]benzopyrano[3 ,4-f]quinoline. 

2^-dihydro-9-hydroxy-10-methoxy.5-propyl-2,2.4-trimethyl-lH-[l]benzopyrano[3,4. 
flquinoline. 

(-)(5S.3'S) 2.5-dihydro.9-hydroxy-10-methoxy-2^,4-trimethyl-5-(3-cycloheptenyl)-lH- 
[l]benzopyrano[3,4-f|quinoline, 

(-) (5S,3 'R) 2.5-dihydro-9-hydroxy- 10-methoxy-2.2,4-trimethyl-5-(3-cyclohepteny 1)-1H- 
tl]benzopyrano[3,4- flquinoline. 

2,5-dihydro-9-hydroxy- 10-raethoxy -2^,4-triinethyl-5.phenyl- lH-[l]benzopyrano[3,4- 

f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2.2.4-trimethyI-5-(3,5-difluorophenyl)-lH- 
[ llbenzopyrano(3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-inethoxy-2,2.4-trimethyl-5-(3,4,5-trifluorophenyI)-lH- 
[l]benzopyrano[3,4-f|quinoline, 

5-butyl-2^-dihydro-9-hydroxy-10-methoxy-2,2.4-trimethyl-lH-[l]benzopyrano[3.4- 
f]quinoline, 

(-)(5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyciopentenyl)-lH- 
t l]benzopyrano[3,4-f]quinoline, 

(-)(5S,3'R)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cycIopemenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2.5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3,4-difluorophenyl).lH- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(4-fluorophenyi)-lH- 
[ 1 ]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2.2,4-trimethyi-5-(3-trinuoromethylphenyl)-lH- 
[ I]benzopyrano[3,4-flquinoline. 

2,5-dihydro.9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-5-bistrifluoromethyIphenyl)-lH- 
t l]benzopyrano[3,4-flquinoline, 

2.5-dihydro-9-hydroxy-10-methoxy-2,2.4-trimethyl-5-(3-irifluoromethyl-4-chlorophenyl)- 
lH-[l]benzopyrano[3,4-f|quinoline, 

2.5-dihydro-9-hydroxy-10-melhoxy-2,2,4-trimeihyl-5-(2-methylpropyl)-lH- 
[l]benzopyrano[3.4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2.2,4-trimethyI-5-(3-nuoro-4-chlorophenyl)-lH- 
t l]ben20pyrano[3,4-f|quinoline. 

2.5-dihydro-9-hydroxy-10-methoxy-2.2.4-trimethyl-5-(3-butenyl)-lH- 
[l]bcnzopyrano(3.4-f|quinoIine, 
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2,5-dihydro-9-hydroxy-10-methoxy-5-(phenylmethyl)-2,2,4-trimethyl-lH- 
[l]bcnzopyrano[3,4-f]quinoline, 

(-)(5S,3*R)2.5-dihydro-9-hydroxy-10-methoxy-2.2.4.trimethyl-5-[l-ethyl-3- 
cyclohexenyl]-IH-[l]benzopyrano[3,4.f|quinoline, 

(-)(S) 5-cyclopentyl-2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(+) (R) 5-cyclopentyl-2.5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyI-lH- 
[l]benzopyrano[3.4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-5-(3-propynyl)-2,2,4-triraeihyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2.5-dihydro-9-hydroxy-10-inethoxy.2,2.4-trimethyl-5-(2-propyI)-lH-[l]benzopyrano[3,4- 
fjquinoiine, 

2.5-dihydro-9-hydroxy-10-methoxy-2.2.4-trimethyl-5-(5-raethoxy-2-thienyl)-lH- 
[l]benzopyrano[3,4-flquinoline, 

(±)2.5-dihydro-9-hydroxy-10-inethoxy-2.2.4-triinethyl-5-(2,3.4.5,6-pentafluorophenyl)- 
lH-[l]benzopyrano[3.4-f]quinoline, 

(+/-) 2.5-dihydro-9-hydroxy-10-methoxy.2,2.4-trimethyl-5(S)-(3(S)-l- 
hydroxymethylcyclopenten-3-yl)-lH-[l]benzopyrano[3,4-f]quinoIine, 
(+/-) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimeihyl.5(S)-(3(S)- 1- 
methyIcarboxylatecyclopenten-3-yl)-lH-[l]benzopynuiot3,4-flquinoUne, 

(-)(5S.3'S)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-cyclohexenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

(-) (5S.3'R) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(3-cyclohexeny D- IH- 
[l]benzopyrano[3,4-f]quinoline, 

2.5-dihydro-9-hydroxy-10-methoxy-2.2.4-trimethyl-5-(2-thienyl)-lH-[l]benzopyrano[3,4- 
fjquinoline, 

(±) 2,5-dihydrD-9-hydroxy- iO-methoxy-2,2,4-triraethyI-5-(2-methyIphenyl) - IH- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9.hydroxy-10-methoxy-2,2.4-trimethyl-5-(2-acetoxymethyI-3-propenyl)-lH- 
[l]benzopyrano[3,4-f|quinoline, 

(+) (5R,3'S) 2,5-dihydro-9-hydroxy- 10-raethoxy-2.2.4-trimethyl-5-tl-ethyl-3- 
cyclohexenyl]-lH-[l]benzopyrano[3,4-f|quinoline. 

2,5-dihydro-9-hydroxy-10-methoxy-2.2.4-trimethyl-5-cyclohexyl-lH-[llbenzopyrano[3.4- 
flquinoline. 

2.5.5-trihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl- 1 H-[ l]benzopyrano[3,4- 
fjquinoline. 
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2,5-dihydrc>-9-hydroxy-10-methoxy-2,2Atrimethyl-5-(2-hydroxymethyl-3^ 
[l]benzopyrano[3«4-f|quinoline, 

methyl 2-[2>dihydro-9-hydroxy-10-methoxy.2,2Atrime%l-lH-[l]benzopyr^ 
S-quinolinyl] acetate, 

(Z)2.5-dihydro-9-hydroxy.l0-methoxy-2,2,4-trimethyl-5-(2-butenyl)-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

2.5-dihydro-9-hydroxy-l()-methoxy-2,2.4.trimethyl-5-(3-methyl-^^ 
[l]ben2opyrano[3,4-f]quinoline, 

(+)(5S,3'S) 2,5-dihydrc>-9-hydroxy-l(>-methoxy-2,2Atrimeihyl-5-(3<yclote^^ 
[l]benzopyrano[3,4-f]quinoline, 

(+)(5R,3'R) 2,5-dihydro-9-hydroxy-l()-methoxy-2,2,4-trimethyl-5-(3-cyclohexe^^ 
[l]benzopyrano[3,4-f|quinoline, 

(+)(5R,3*S) 2^(R)-dihydro-9-hydroxy-l()-methoxy-2,2,4-trimethyl-5-(3-cyclopen 
lH-[ l]benzopyrano[3,4-f]quinoline, 

(+) (5RJ*R) 2.5(RVdihydro-9-hydroxy.l{).meihoxy.22,4-trimethyl-5-(3-c^^ 
lH-[ l]benzopyrano[3,4-f]quinoline, 

rel-(5S)-9-hydroxy-5-[(3R)-(l-methoxycarbonyl)cyclohexen-3-yI]- lO-methoxy-2,2,4- 
trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy.lO-methoxy-2,2.4-trimethyl-5-(2-methyl-3-propenyl^ 
[l]benzopyrano[3,4-f|quinoline, 

9, 10-Dimeihoxy-5-(3-propenyl)-2,2,4.trimeihyHH-2.5-dihydro- [l]benzopyrano[3,4- 
flquinoline, 

9, 10-Dimethoxy-5"[3<yclohexeny I].methoxy-2,2,4-tiimethyl-2,5-dihydro- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, 

10-medioxy.9-ethoxy-5-(3-propenyl)-2,2,4-trimethyHH-2,5-dihydro- 
[l]benzopyrano[3,4-f|quinoline- 

10-methoxy-9-(3-propenyloxy)-5-(3-propenyI)-2,2,4.trimethyHH-2,5-dihydro- 
[ 1 ] benzopyrano[3,4-fIquinoline. 

l()-methoxy-9-(3-propynyloxy)-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro^ 
[l]benzopyrano[3,4- flquinoline, 

2,5-dihydro-9-acetoxy-10-niethoxy-2,2,4-trimethyl-5-(2-propenyl)-lH- 
[l]benzopyrano[3.4-f]quinoline. 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4.trimet^ 
(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

7-bromo -5-[3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-f)quinoline. 
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10-methoxy-7-bromo-5-(3-propenyl)-2,2.4-trimethyl-lH-2.5-dihydro- 
[l]benzopyrano[3,4-flquinoline. 

7-bromo-5-[l-methyI-3-cyclohexenyl]-10-methoxy-2,2.4-trimethyl.2,5-dihydro-lH- 
[ l]benzopyrano[3.4-f]quinoIme, 

l()-methoxy-9-bix)mo-5-(3-propenyl)-2A4-trimethyI-lH-2^.dihydro-n]benzopy^^^^ 
flquinoline, 

7.9-Dibroino- 10-methoxy-5-(3-propenyl)-2.2.4-trimethyl- lH-2.5-dihydro- 

[l]benzopyrano[3,4-f|quinoline, 

7.9-Dibromo-5-[cycIohexen-3-ylJ- 10-metiioxy-2^.4-triinethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-flquinoline. 

7,9-Dibromo-5-[I-raethyI-3s:yclohexenyl]-10-methoxy-2.2.4-trimethyl.2,5-dihydn)-lH- 
[l]benzopyrano[3,4-f|quinoIine, 

10-methoxy-7-(2-ethenyI)-5-(3-propenyl)-2.2,4-trimethyl-lH-2^-dihydro- 
[l]benzopyrano[3,4-f]quinoline. 

10-methoxy-7-methyl-5-(3-pn)penyl)-2^.4-trimethyl-lH-2.5-dihydro-[l]benzopyrano[3,4- 
flquinoline, 

10-methoxy-7-acetyl.5-(3-propenyl)-2,2,4-triraethyl.lH-2.5-dihydro-[l]benzopyrano[3.4- 
flquinoline, 

(+/-)2,5-dihydro-9-methyM0-raethoxy.2.2,4-trimethyl-5-(l-methylcyclohexen-3-yl>lH- 
[ l]benzopyrano[3,4-flquinoIine, 

10-methoxy-7-methyl-9-methyI-5-(3-propenyl)-2,2,4-triraethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline. 

10.chloro-5-(3-propenyl)-2,2,4-trimethyl-2.5-dihydro-lH-[l]benzopyrano[3,4-f]quinoIine. 

(+/-)2,5-dihydro-10-chioro-2.2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3.4-flquinoline. 
2,5-dihydro-10-methoxy-5-(3-(N-methyI-N- 

(carbomethoxyniethyl)aminocarbonyloxy)phenyl)-2,2.4-triinethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-methoxy-5-(3-(N-methyl-N-(N- 

raethyIcarbonyl)aminocarbonyloxy)phenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2.5-dihydro-10-methoxy-5-(3-(N-methyIaminocarbonyloxy)phenyl)-2.2.4-triniethyI-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-raethoxy-5-(3-(2-liydroxyethyl)plienyl)-2,2.4-trimethyl-lH- 
[l]benzopyrano[3,4-fJquinoline, 

2^-dihydro-10-methoxy-5-(3-(2-methanesulfonyIoxyetliyl)phenyl)-2.2.4-trimethyl-lH- 
[ l]benzopyrano[3,4-flquinoline. 
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2,5-dihydro-l()-raethoxy-5<3-(2-methythioethyi)phenyl)-2,2,4-trim 
[l]benzopyrano[3,4-f}quinoline, 

2.5-dihy(Iro-10-methoxy-5-(3-(2-(N,N-dimethylaminocarbonyloxy)ethyl)p 
trimethyl-lH-[l]benzopyrano(3,4-f|quinoline, 
2,5-dihydro-10-methoxy.5-(3-(2-(N.N-dimethylamino)eth 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-mcthoxy-5-K:ycIopropyl-2,2,4-trimethyl.lH-[l]be 
flquinoline, 

2,5-dmydK>-10-medioxy-5-ethenyl-2,2Atrimethyl-lH-[l]beM^^ 
trans 2,5-dihydro- 1 0-methoxy-5-(2-phenylethenyl)-2,2,4-uimethyl- IH- 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro- 10-methoxy-5-(2-phenylethynyl)-2,2,4.triinethyl- 1 H-[ l]benzopyrano[3,4. 
fjquinoline, 

cis 2,5-dihydro-10-methoxy-5-(2.phenylethenyl)-2^,4.trime%l-lH 
flquinoline, 

2,5-dihydro-10-methoxy-5-(2-methyIpropenyl>2,2,4-trimethyl-lH-[l]benzopyr^^ 
fjquinoline, 

trans 2,5-dihydro-10-methoxy-5-(l<yclohexenyl)-2,2,4-trirnethyl-^ 
flquinoline, 

2,5-dihydro-10-(2-furanyl)-5-(3-propenyl>2,2,4-irimediyl-lH-[l]ben2opyrano[3,4- 
fjquinoline, 

2,5-dihydro-10<yano-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quino 

2,5-dihydro-10-carboxy-5-(3-propenyl).2,2,4-trimethyMH-[l]benzopyrano[3,4- 

f]quinoline, 

2,5-dihydro-10-(2-hydroxymethyl)-5-(3-propenyI)-2,2,4-trimethyMH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-formyl-5-(3-propenyl).2,2,4-trimethyl-lH-[lJbenzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-aminomethyl-5-(3"propenyl)-2^,4-triniethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-methoxymethyl-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-elhenyl-5-phenyI-2,2,4.triniethyl-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-10-ethynyl-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-fJquinoline, 
methyl 2>dihydro-5-phenyl-2,2,4-irimeihyl.lH-[l]benzopyrano[3,4-f]quinoline-10- 
carboxylate. 



-35- 



wo 99/41256 




PCTAJS99/03127 



2.5-dihydro-l()-(hydroxymethyl)-5-phenyl-2.2.4-trimethyI-lH-[lJben2opyrano[3.4- 
Oquinoline, 

2,5-dihydro-10-formyl-5-phenyl-2,2,4-trimethyl-lH.[l]benzopyrano[3.4-f]quinoUne. 

2.5-dihydro-10-(methoxymethyl)-5-phenyI-2.2,4.trimethyI-lH-[l]benzopyrano[3,4- 
flquinoline, 

2.5-dihydro-10-ethenyl-5-oxo-2.2,4.trimethyl-lH-[l]benzopyrano[3,4-f]quinoUne. 

5-(3-cyclohexenyl>2.5-dihydro-10-ethenyl-2,2.4-trimethyl.lH-[l]beiizopyranoP 
flquinoline, 

2,5-dihydro-lO-ethenyl-5-(l-methyl-3-cycIohexenyl]-2.2.4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-5-(3-propenyl)-l()-methyiaiio-2,2Atrimethyl-lH-[l]benzopyrano[3.4- 
f]quinoline, 

2.5-dihydro-5-(3-propenyl).10-raethylthio-2.2,4-trimethyl-lH-[i]benzopyrano[3.4- 
f]quinoline, 

(+/-) 2.5-dihydro-9-(4-acetaraidobutanoyloxy)-10-methoxy-2.2.4-trimediyl-5-allyl-lH- 
[ 1 ] benzopyrano [3 ,4-f|quinoIine, 

10-(difluoromethoxy)-2.5-dihydro-5-phenyl-2,2,4-triraeihyI-lH-Il]benzopyrano[3.4- 
Qquinoline, 

10-(bromodifluoromethoxy)-2,5-dihydro-5-phenyl-2,2.4-trimethyl-lH. 
[ l]benzopyrano[3.4-f]quinoline, 

10-(bromodifluoromethoxy)-5-phenyl-2,2-dimethyl-4-methylene-2,3.4^-tetrahydro-lH- 
chromeno[3,4-fJquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2.2,4-trimethyl-5-((2.nuorophenyl)methyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

10.methoxy-5-(5-methylisoxazol-3-yl)methyidene-2,5-dihydro-5-phenyl-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-flquinoIine, 

l()-methoxy-5-(3-methyUsoxazoI-5-yl)methyidene-2,5-dihydro-5-phenyI-2,2,4-trimethyl- 
lH-[ 1 ]benzopyrano[3.4-fIquinoline, 

10-medioxy-5-(4.5-dimethyl-l,3-oxazol-2-yl)methyidene-2,5-dihydro-5-phenyl-2.2,4- 
trimethyl- lH-[ 1 ]benzopyrano[3,4-fIqiunoline, 

10-methoxy-5-(6-chloropyridin-2-yI)methyidene-2,5-dihydro-5-phenyl-2,2.4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 

10-methoxy-5-(pyridin-2-yl)methyidene-2.5-dihydro-5-phenyI-2.2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f|quinoline. 

10-methoxy-5-(but-3-enylidene)-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline. 
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10-methoxy-5-(l.methylpropyUdene)-2.5-dihydro-5-phenyl-2,2.4-triraethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-5-(l-butyUdene)-2.5-dihydro-5-phenyl-2,2.4-trimetfiyl-lH- 
[ 1 ] benzopyrano[3,4-f)quinoline, 

2,5-dihydro-10.methoxy.2,2,4-trimethyI-3-oxide-5-phenyl-lH-[llbeiizopyrano[3.4- 

fjquinazoline. 

2,5-dihydro-10-methoxy-2.2.4-triinethyl-5-phenyl-lH-(l]benzopyrano[3AflquinazoIine, 

2.5-dihydro-10-methoxy-2.2-[spiro(tetrahydr(>.4-pyranyl)]-4-raethyl-5-alIyl-lH- 
[ l]benzopyrano[3,4-f]quinoline. 

2^-dihydro-10-methoxy-2,2-[spiro(hexyl)]-5-allyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2>dmydro-10-methoxy-2,2-diediyl-4-meUiyl-5-allyl-lH-[l]benzopyrano[3.4-f]qmnolme. 

2,5-dihydro-l().methoxy-2.23.4-tetramethyl-5-allyl-lH-[l]benzopyrano[3.4-nquinoline. 

2^dihydro-10-methoxy-2,2-dime%l-4-ethyI-5-allyl-lH-[l]benzopynmo[3,4-f]quinolm^ 

2,5-dihydro-l()-methoxy-2,2,3-trimediyl-5-allyl-lH-[l]benzopyranor3,4-Qqmnoline. 

Z-5-(benzyIidenyl)-9-hydroxy-10-inethoxy-2,2,4.trimethyl-lH-2^-dihydro- 

[l]benzopyTano[3,4-f]quinoline, 

Z-5-(2,5-difluorobenzylidenyl)-9-hydroxy-10-methoxy-2.2,4-trimethyl-lH-2.5-dihydro- 
( 1 ] benzopyrano[3,4-f]quinoline, 

Z-5-(3-fluorobenzylidenyl)-10-chIoro-9-hydroxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-flquinoline. 

Z-10-chloro-9-hydroxy-5-(2-picolinylidenyI)-2,2,4-trimethyl-2,5-dihydro-lH- 
[ llbenzopyrano[3,4-f]quinoline, 

Z-9-hydroxy-10-raethoxy-5-(2-picolinylidenyl)-2.2,4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-flquinoline, 

9-hydroxy-10-methoxy-5-(3,5-difluorophenyl)mediylidene-2.5-dihydro-5-phenyl-2,2,4- 
trimethyl- lH-[ 1 ]benzopyrano(3,4-flquinoIine, 

9-hydroxy-10-methoxy-5-(3,4-dinuorophenyl)methylidene-2,5-dihydro-5-phenyl-2,2.4- 
trimediyl-lH-[l]benzopyrano[3,4-f|quinoline, 

(Z)9-hydroxy-10-methoxy-5-((4-nuorophenyl)meihylene)-2,2,4-triraethyl-lH-2,5- 
dihydro- [l]benzopyrano[3,4-flquinoline. 

(Z)-9-hydroxy-10-methoxy-5-([2,3-difluorophenyl]methylene)-2,2,4-trimethyI-lH-2,5- 
dihydro-[l]benzopyranot3.4-flquinoline, 

Z-5-(3-fluorobenzylidenyl).10-methoxy.9-hydroxy-2,2.4-triinethyl-2,5-dihydro-lH- 
[l]ben2opyraho[3.4-flquinoline. 

r«/-(5S3'R)-9-hydroxy-5-[l-methoxymethyl-3-cyclohexenyl]-l(>chloro-2,2,4-trimethyl- 
2,5-dihydro-lH-[l]benzopyranot3,4-fIquinoline, 
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9-hydroxy.l0-methoxy-5-ethyl-2^,4-trimethyl.2,5-dihydro-lH.[l]benzop^ 
flquinoline, 

(+/-) 2,5-dihydro-9-cyanomethoxy-10-methoxy-2,2,4-trimethyl-5-aUyHH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-(4-N,N-diethylamino-4.oxo-butanoyloxy)- 1 0-methoxy-2^ 
propenyl)-lH-[l]benzopyrano[3,4-f]quinoIine, 
2.5-dihydro-9-(4-N-piperidino-4-oxo-butanoyloxy)-10-methoxy-2,2,4^ 
propenyl)-lH-[l]benzopyrano[3,4-fJquinoline, 

2,5-dihydro-9-(4-N.moipholino-4-oxo-butanoyloxy)-10-methoxy-2,2Atri^ 
propenyD- 1 H-[ 1 ] benzopyrano[3,4-fJquinoline, 

2,5-dihydro-9-(4.NJ4-dimethyIamino-4.oxo-butanoyloxy)-l()-methoxy-2,2.^ 
(3,4,5- trifluorophenyl)-lH-[l]ben2opyrano[3,4-f)quinoIine, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4.trimethyI.5-(3.5'difluorophenylme^^^^ 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro.9-hydroxy-10-chlon)-2,2,4-trimethyl-5-(2-thienyl)-l^ 
flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-cyclopentyHH- 
[l]benzopyrano[3,4-flquinoline. 

2,5-dihydrc)-9-hydroxy-10-methoxy-2,2.4.trimethyl-5-((2.fluorophen 

[ l]benzopyrano[3,4-flquinoline, _ 

2,5.dihydro-9-hydroxymethyl-10"methoxy-2.2Atrimethyl-5-all^ 
f]quinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl-5-( 1 -pentenyl)- 1 H- 
[llbenzopyrano[3,4-flquinoline, 

2,5-dihydro-9-methylcarboxylate"l()-methoxy-2,2,4-trimethyI-5-allyI^ 
[l]benzopyrano[3.4-f]quinoline, 

2,5-dihydro.9-hydroxy.l0-methoxy-2,2,4.trimethyl-5-allenyl-lH-[l]benzop 
fjquinoline, 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclopenten-3-yl)-lH- 
[l]benzopyrano[3,4-f|quinoline, 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclohexen-3-yl)-lH- 
[l]benzopyrano[3,4-f|quinoIine, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-.2,2,4-.trimeihyl-5-(cyclohexen-3-yl)-IH- 
[llbenzopyrano[3,4-f]quinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-2,2,4-lrimethyl-5-(cyclopenten-3-yl)-lH- 
[l]benzopyrano[3,4-f|quinoline. 
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2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(3(Z).pentenyI) - IH- 
[lJbenzopyrano[3,4-f]quinoline. 

2^-dihydro-9.hydroxy-10-methoxy-2.2,4-trunethyl-5-(3'acetoxyphenyl)-lH- 
[ l]benzopyrano[3,4-f]quuioline, 

10.dmuororaethoxy-5.[[3-(methylthio)methoxy]phenyl]-2.2.4-trimethyl-lH-2^-d 
[l]benzopyrano[3.4-f]quinoline. 

2,5-dihydiD-7-brom(>-9-hydroxy- 10<hIoro-2,2,4-trimethyl-5-aUyl- IH- 
[1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 10-methoxy-2^,4-trimethyl-5.(3-hydroxyphenyl)- IH- 
[l]benzopyrano[3,4-f)quinoline, 

2>dihydro-9-methylthiomedioxy- 10.methoxy-2,2,4-trihJethyl-5-(3- 

(methylthio)methoxyphenyl)-lH-[l]benzopyrano[3,4-f]quinoline. 

2^-dihydro-9-hydroxy-l()-methoxy-2.2.4-trime%l-5-(3-(methylthiomethoxy)phenyl)-lH- 
[llben2opyTano[3.4-fIquinoline, 

9-hydroxy-l()-chloro-5-(phenylmethyIene)-2,2,4-trimethyl-lH-2.5-dihydro- 
[ l]benzopyrano[3,4-£]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-ttiraethyl-5-([2-N,N- 

dimethylcarbamoyloxy]phenyI)-lH-tl]benzopyrano[3,4-fIquinoUne. 

2,5-dihydro-9-N.N-diraethylcarbamoyloxy-l0.methoxy-2,2.4-trimethyl-5-([2-N,N- 

dimediylcarbamoyloxy]phenyl)-lH-[l]benzopyrano[3,4-fIquinoUne. 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-ethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-9-hydroxy-10-chIoro-2,2,4-triraethyl-5-isopropyHH-[l]benzopyrano[3,4- 
flquinoline, 

9-hydroxy-10-methoxy.5-(phenyImethylene)-2,2,4-trimethyMH-2.5-dihydro- 
[l]benzopyrano[3,4-fjquinoline, 

2,5-dihydro-9-hydroxy-10K;hIoro-2.2,4-triinethyI-5-butyl-lH-[l]benzopynino[3.4- 
fjquinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyI-5-(l-thiazol-2-yl)- IH- 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(2-methylpropyl)-lH- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxymethyl-10-chloro-2,2.4-trimethyl-5-allyl-lH-[l]benzopyrano[3,4r 
flquinoline, 

2,5-dihydro-9-hydroxy- 10-chloro-2^,4-trimethyl-5-propyl- 1 H-[ 1 ]benzopyrano[3.4- 
fjquinoline. 
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9-hydroxy-10-methoxy-5-([3-nuorophenyI]methylene)-2.2.4-trimethyI-lH-2^-<lihydro- 
[ l]benzopyrano[3,4-f)quinoline, 

9-hydroxy-IO-chloro.5-([2-pyridyl]methylene)-2,2.4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

rel-(5S)-9-hydroxy-5-[{3S)-(l-hydroxymethyl)cyclohexen-3-yl]- lO-methoxy-2.2.4- 
trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-fIqumoline. 

rel-(5S)-9-hydroxy-5-[(3S)-(l-methoxycarbonyl)cyclohexen-3-yI]- lO-methoxy-2,2,4- 
trimethyI-2,5-dihydro-lH-[l]benzopyiano[3,4-f]quinolme, 

2,5-dihydro-9-hydroxy-10-methoxy-2.2,4-ttimethyl-5-(3,5-dichlorophenyl)-lH- 
[l]benzopyrano[3,4-flquinoline. 

(-)(5S.3'S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyI-5-(l-methylcyclohexen-3- 
yl)-lH-[l]benzopyrano[3,4-fIquinoline, 

(-)(5S3'R)2,5-dihydro-9-hydroxy-10-chloro-2,2.4-trimethyl-5-(l-raediylcyclohexen-3- 
yl)-lH.[l]ben2opyrano[3.4-f]quinoIine, 

(+)(5R,3*S) 2,5-dihydro-9-hydroxy-10-ch]oro-2,2.4-triinethyl-5-(l-methylcyclohexen-3- 
y 1)- lH-[ 1] benzopyrano[3,4-f]quinoline, 

(+)(5R,3'R)2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(l-methylcyclohexen-3- 
yl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-(4-N,N-dimethyIamino-4-oxo-butanoyIoxy)-10-chIoro-2,2,4-trimethyI- 
5-allyl-lH-(l]benzopyrano[3,4-f]quinoIine, 

(-)2,5-dihydro-9-hydroxy-10-chloro-2,2.4-trimethyl-5-cyclopentyl-lH- 
[I]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N.N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4-trimethyl-5- 
(l-melhylethyl)-lH-[l]benzopyrano[3,4-fIquinoIine. 

2^-dihydro-9-(4-N,N-dimethylaniino-4-oxo-butanoyloxy)-10-methoxy-5-(phenylmethyl)- 
2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f|quinoline. 

2,5-dihydn>-9-(4-N,N-dimethylamino-4-oxo-butanoyIoxy)-10-methoxy-2,2,4-trimethyl-5- 
(2-thienyl)-lH-[l]benzopyrano[3.4.f|quinoline, 

2,5-dihydro-9-(4-NJJ-dimethylaminobutanoyloxy)-10-methoxy-2,2.4-trimethyl-5-(2- 
propenyl)-lH-[l]benzopyrano[3,4-flquinoline, 

9-(2-ethoxy-2-oxo-ethylaminocarbonyl)-oxy-10-methoxy-5-(3-propenyl)-2,2.4-trimeihyl- 
lH-2,5-dihydro- [l]benzopyrano[3,4-f|quinoIine, 

(+/-) 2,5-dihydro-9-(3-aceumido-propanoyloxy)-10-methoxy-2,2,4-trimethyl-5-allyl-lH- 
t l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-hydroxy-10-chloro-2,2.4-trimethyl-5-benzyl-lH-(l]benzopyrano[3,4- 
Qquinoline, 
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9-hydroxy-10-methoxy-5-(phenylmethylene)-2.2.4-trimelhyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4*f]quinoline, 

9.((limethylaminothiocarbcmyl)-oxy-l().methoxy-5-(3-propenyl>2,2,4-trimet^ 
dihydro- [l]benzopyiano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-(N-carbamoyl-2-aminoacetoxy)- 10-methoxy-2,2,4-trimethyI-5-aUyl- 
lH-[l]benzopyrano(3.4-flquinoIine, 

(4^/-)2,5-dihydro-9-(4-ethoxy-4-ox(>-butoxy)-l()-methoxy-2,2,4-trimethyl.5-aUyl-lH- 
[ 1 lbenzopyrano[3 ,4-f]quinoline, 

(+/-)2^-dihydro-9-(4.oxo-pentanoyloxy)-10-methoxy-2.2,4-triniethyl-5-alIyl-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

2^-dihydro-9-hydroxy-10s:hloro-2,2,4-trimediyl-5-(3,4^-trifluorophenyl).lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-methylthiomethoxy- 10-raethoxy-2^,4-trimethyl-5-alIyl-lH- 
[l]benzopyrano[3,4-f|quinoIine, 

2^.dihydro-9-(4-N,N-diethylamino-4-oxo-pentanoyloxy)-10-methoxy-2,2,4-trimethyl-5- 
(2-propenyl)-lH-[llbenzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N.N-dimethylamino-4-oxo-pentanoyloxy)-l()-methoxy-2,2,4-trimethyl-5- 
(2-propenyl)-lH-[l]benzopyrano[3.4-flquinoline. 

2,5-dihydro-9-(4-N-piperidino-4-oxo-pentanoyloxy)-10-methoxy-2.2,4-trimethyl-5-(2- 
propenyI)-lH-(l]benzopyrano(3.4-f]quinoline. 

2^dihydro-9-(4-N-morpholino-4-oxo-pentanoyloxy)-ia-methoxy-2,2,4-trimeihyl-5-(2- 
propenyl)- 1 H-[ 1 lbenzopyrano[3.4-flquinoUne, 

(-)2,5-dihydro-9-(4-NJ^-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2.4-trimethyl- 
5(S)-(3(S)-l-cyclopenten-3-yl)-lH-[llbenzopyrano[3,4-f]quinoIine, 

10-methoxy-9-(allylarainocarbonyl)oxy-5-(3-propenyl).2,2.4-trimethyl-lH-2.5-dihydro- 
[ljbenzopyrano[3,4-f]quinoline, 

10-methoxy-9-(cycIohexylaminocarbonyl)-oxy-5-(3-propenyl)-2.2,4-trimetfiyl-lH-2,5- 
dihydro-[ 1 ]benzopyrano[3.4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2^.4-trimethyl-5-(3-thienyl)-lH-[l]benzopyrano[3,4- 
flquinoline. and 

2,5-dihydro-9-hydroxy-IO-methoxy-2,2,4-trimethyl-5-(4-(fluorophenyl)methyl)-lH- 
[ l]benzopyrano[3,4-f|quinoline. 
DetaUed Descrintinn nf Thp Tnvonrinn 
Definitinn nf Tprmc 

The terai "alkanoyl" refers to an alkyl group attached to the parent molecular group 
through a carbonyl group. 
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The term "alkanoyloxy" refers to an alkanoyi group attached to the parent molecular 
group through an oxygen atom. 

The term "alkenyl" refers to a monovalent straight or branched chain group of two to 
twelve carbons derived firam a hydrocarbon having at least one carbon-carbon double bond. 
5 The term "alkoxy" refers to an alkyl group attached to the parent molecular group 

through an oxygen atom. 

The term "alkoxycarbonyl" refers to an ester group, i.e. an alkoxy group attached to 
the parent molecular moiety duough a carbonyl group. 

The term "alkyl" refers to a monovalent straight or branched chain group of one to 
10 twelve carbons derived from a saturated hydrocarbon. 

The term "alkylene" refers to a divalent straight or branched chain group of one to 
twelve carbons derived from an alkane. 

The term "alkynyl" refers to a monovalent straight or branched chain hydrocarbrai of 
two to twelve cartons with at least one carbon-carbon triple bond. 

The term "alkynylene" refers to a divalent straight or branched chain group of two to 
twelve carbons derived from an alkyne. 
The term "amino refers to -NH2. 

The term "aryl" refers to a mono- or bicyclic carbocyclic ring system having one or 
two aromatic rings. The aryl group can also be fused to a cyclohexane, cyclohexene, 
20 cyclopentane or cyclopentene ring. 

The term "carboxy" refers to -CO2H. 

The term "cycloalkenyl" refers to a monovalent group derived from a cyclic or 
bicyclic hydrocarbon of three to twelve carbons that has at least one carbon-carbon double 
bond. 

25 The tenn "cycloalkyl" refers to a monovalent group three to twelve carbons derived 

from a saturated cyclic or bicyclic hydrocarbon. 
The term "halo" refers to F, CI, Br, or I. 

The term "heterocycle" represents a represents a 4-, 5-, 6- or 7-raembered ring 
containing one, two or three heteroatoms independently selected from the group consisting 
of nitrogen, oxygen and sulfur. The 4- and 5-membered rings have zero to two double 
bonds and the 6- and 7-membered rings have zero to three double bonds. The term 
"heterocycle" also includes bicyclic, tricyclic and tetracyclic groups in which any of the 
above heterocyclic rings is fused to one or two rings independently selected from an aryl 
ring, a cyclohexane ring, a cyclohexene ring, a cyclopentane ring, a cyclopentene ring or 
another monocyclic heterocyclic ring. Heterocycles include acridinyl, benzimidazolyl, 
benzofutyl, benzothiazolyl. benzothienyl. benzoxazolyl. biotinyl. cinnolinyl, dihydrofuryl. 
dihydroindolyl, dihydropyranyl, dihydrothienyl, dlAiazolyl. furyl, homopiperidinyl. 
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imidazoUdinyl, imidazolinyl imidazolyl. indolyl, isoquinolyl, isothiazolidinyl, isothiazolyl 
isoxazolidinyl, isoxazolyl, morpholinyl, oxadiazolyl. oxazoUdinyU oxazolyl. piperazinyl, 
piperidinyl, pyranyl, pyrazoKdinyl. pyrazinyl, pyrazolyl, pyrazoUnyl. pyridazinyl. pyridyl, 
pyrimidinyl. pyrimidyl. pyrrolidinyl, pynolinyl, pyrrolyl, quinolinyl. quinoxaloyl, 
tetrahydrofuryl, tetrahydroisoquinolyl, tetrahydroquinolyl, tetrazolyl. thiadiazolyl. 
thiazolidinyl, thiazolyl, thienyl, ihiomorphoUnyl, triazolyl, and the like. 

Heterocyclics also include bridged bicyclic groups where a monocyclic hetenxjyclic 
group is bridged by an aikylene group such as 



-C(0)- and -(C(R")2)v where R" is hydrogen or alkyl of one to four carbons, and v is 1- 
3. These heterocycles include 1.3-benzodioxolyl, l,4-ben2odioxanyl, and the like. 

The term "heterocycloalkyl" as used herein, refers to a non-aromatic, partially 
unsaturated or fuUy saturated 4- to S-membercd ring having from one or two heteroatoms 
independendy selected from oxygen, sulfur and nitrogen, in which the nitrogen and sulfur 
heteroatoms can optionally be oxidized and the nitrogen heteroatom can optionally be 
quatemized. 

The term "N-protected amino" refers to groups intended to protect an amino group 
against undersirable reactions during synthetic procedures. Commonly used N-protecting 
groups arc disclosed in Greene. "Protective Groups In Organic Synthesis," (John WUey & 
Sons, New York (1981)). Preferred N-protecting groups are formyl, acetyl, benzoyl, 
pivaloyl. t-butylacetyl, phenylsulfonyl, benzyl, t-butyloxycarbonyl (Boc), and 
benzyloxycarbonyl (Cbz). 

The term "O-protected carboxy" refers to a carboxylic acid protecting ester or amide 
group typically employed to block or protect the carboxylic acid functionaUty while the 
reactions involving odier functional sites of the compound are performed. Carboxy 
protecting groups are disclosed in Greene, "Protective Groups in Organic Syntiiesis" 
(1981). Additionally, a carboxy protecting group can be used as a prodrug whereby the 
carboxy protecting group can be readily cleaved in vivo , for example by enzymatic 
hydrolysis, to release Uie biologically active parent. Such carboxy protecting groups are 
well known to tiiose skilled in tiie art, having been extensively used in the protection of 




. . H , and the like. 

Heterocyclics also include compounds of the fonnula 




where X* is selected from -CH2-. -CH2O- and -0-. and Y* is selected from 
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carboxyl groups in the penicillin and cephalosporin fields as described in U.S. Pat No 
3.840,556 and 3,719,667. 

The term "oxo" refers to (=0). 

The tenn "pharmaceutically acceptable prodrugs" represents those prodrugs of the 
5 compounds of the present invention which are, within the scope of sound medical 

judgement, suitable for use in contact with the tissues of humans and lower animals with 
undue toxicity, irritation, allergic response, and the like, commensurate with a reasonable 
benefit/risk ratio, and effective for their intended use. as well as the zwitterionic fonns, 
where possible, of the cnnpounds of the invention. 
10 The term "prodrug" represents compounds which are rapidly ttansformed in vivo to 

the parent compound of the above formula, for example, by hydrolysis in blood. A 
thorough discussion is provided in T. Higuchi and V. Stella, Pro-drugs as Novel DeUvety 
Systems, Vol. 14 of the A.C.S. Symposium Series, and in Edward B. Roche, ed.. 
Bioreversible Carriers in Drug Design, American Pharmaceutical Association and Pergamon 
15 Press, 1987, both of which are incorporated herein by reference. 

The tenn "pharmaceutically acceptable salt" represents those salts which are, within 
the scope of sound medical judgement, suitable for use in contact with the tissues of 
humans and lower animals without undue toxicity, irritation, allergic response and the like, 
and aie commensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts 
20 are well known in the art . For example, S. M. Berge, et aL describe pharmaceuticaUy 
acceptable salts in detail in J. Pharmaceutical Sciences, 1977. dtf: 1 - 19 . The salts can be 
prepared w situ during the final isolation and purification of the compounds of the 
invention, or separately by reacting the free base function with a suitable organic acid. 
Representative acid addition salts include acetate, adipate, alginate, ascorbate, aspartate. 
25 benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate, camphersulfonate. 
citrate, cyclopentanepropionate, digluconate. dodecylsulfate. ethanesulfonate, fumarate, 
glucoheptonate, glycerophosphate, hemisulfate, heptonate, hexanoate, hydrobromide, 
hydrochloride, hydroiodide, 2-hydroxy-etiianesulfonate, lactobionate, lactate, laurate, lauryl 
sulfate, malate, maleate. malonate. metiianesulfonate, 2-naphti»alenesulfonate. nicotinate. 
nitrate, oleate. oxalate, palmitate. pamoate, pectinate, persulfate, 3-phenylpropionate. 
phosphate, picrate. pivalate. propionate, stearate. succinate, sulfate, tartrate, tiiiocyanate, 
toluenesulfonate, undecanoate, valerate salts, and the like. Representative alkali or alkaUne 
earth metal salts include sodium. Utiiium, potassium, calcium, magnesium, and the like, as 
well as nontoxic ammonium, quaternary ammonium, and amine cations, including, but not 
limited to ammonium, tetramethylammonium. tetraethylammonium. methylamine, 
dimetiiylamine, Uimetiiylamine. uiethylamine, ethylamine, and die like. 
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Compounds of the ptesent invention can exist as siercoisomers where asymmetric or 
chiral centers are present. These compounds are designated by the symbols "R" or "S," 
depending on the configuration of substitiuents around the chiral carbon atom. The present 
invention contemplates various stereoisomers and mixtures thereof. Stereoisomers include 
enantiomers and diastereomers, and equal mixtures of enantiomers are designated (± ). 
Individual stereoisomers of compounds of the present invention can be prepared 
syntheticaUy from commercially available starting materials which contain asymmetric or 
chiral centers or by preparation of racemic mixtures followed by resolution weU-known to 
those of ordinary skill in the art These methods of resolution are exemplified by (1) 
attachment of a mixture of enantiomers to a chiral auxiliary, separation of the resulting 
mixture of diastereomers by reciystallization or chromatography and liberation of the 
opticaUy pure product from the auxiliary or (2) direct separation of the mixture of 
enantiomers on chiral chromatographic columns. 

Geometric isomers can also exist in die compounds of the present invention. The 
present invention contemplates the various geometric isomers and mixtures diereof resulting 
from the arrangement of subsUtuents around a carbon-carbon double bond or arrangement 
of substituents around a ring. Substiments around a carbon-carbon double bond arc 
designated as being in the Z or E configuration where the term "Z" represents substituents 
on the same side of tiie carbon-carbon double bond and the term "E" represents substituents 
20 on opposite sides of the carbon-carbon double bond. The arrangement of substituents 
around a ring are designated as cis or trans where the term "cis" represents substituents on 
the same side of the plane of die ring and the term "trans" represents substituents on 
opposite sides of the plane of the ring. Mixtures of compounds where die substitutients are 
disposed on both die same and opposite sides of plane of die ring are designated cis/trans. 
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Methods for Radiolipnnd Binding Studies widi Human r.l, . ^ocorricnid anrf Pmpestemne 

RecgptorCm'iol 

The procedure described in Anal. Biochem. 1970. 37. 244-252. hereby incorporated 
by reference, was used. Briefly, cytosol preparations of human glucocorticoid receptor-a 
[GRX] isoform and human progesterone receptor-A [PRA] isoform were obtained from 
Ligand Pharmaceuticals (San Diego. CA). Bodi receptor cDNAs were cloned into 
baculovirus expression vectors and expressed in insect SF21 cells. [3H]-dexamethasone 
(Dex, specific activity 82-86 Ci/mmole) and [^HJ-progesterone (Prog, specific activity 97- 
102 Ci/mraol) were purchased from Amershara Life Sciences (ArUngton Heights. IL). 
Glass fiber type C multiscreen MAFC NOB plates were fiDm Millipore ( Burlington. MA). 
Hydroxyapatide Bio-Gel HTP gel was from Bio-Rad Uboratories (Hercules. CA). 
Tris(hydroxymeUiyl)aminomethane (Tris). eUiylenediaminetetraacetic acid (EDTA), 
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glycerol, dithiothreitol (DTT) and sodium moylybdate were obtained from Sigma Chemicals 
(St. Louis. MO). Microscint-20 scintillation fluid was from Packard Instrument (Meriden 
CT). 

Stock solutions (32 mM) of compounds were prepared in dimethylsulfoxide 
5 (DMSO). and SOX solutions of test compounds were prepared from the 32 mM solution 
with a 50:50 mixture of DMSO/ethanol. The 50X solution was then diluted with binding 
buffer that contained 10 mM Tri-HCl, 1.5 mM EDTA, 10% glycerol, 1 mM DTT. 20 mM 
sodium molybdate, pH 7.5 ® 4''C. 1% DMSO/ethanol was present in the binding assay. 
GRX and PRA binding reactions were performed in Millipore Multiscieen plates. 
10 For GR binding assays. r3H]-Dex (-35.000 dpm (-0.9 nM)), GRX cytosol (-35 ]ig 
protein), test compounds and binding buffer were mixed in a total volume of 200 \jL and 
incubated at 4 °C overnight in a plate shaker. Specific binding was defined as die difference 
between binding of [3H]Dex in the absence and in the presence of l^iM unlabeUed Dex. 

For PR binding assays. [^HJProg (-36.000 dpm (-0.8 nM)). PRA cytosol (-40 \lg 
protein), test compounds and binding buffer were mixed in a total volume of 200 and 
incubated at 4 at overnight in a plate shaker. Specific binding was defined as the 
difference between binding of [^HJProg in the absence and in the presence of 3 ^iM 
unlabelled Prog. 

After an overnight incubation, 50 \sL of hydroxyapatite (25 % weight/volume) sluny 
were added to each weU and plates were incubated for 10 min at "C in a plate shaker. Pktes 
were suctioned with a Millipore vacuum manifold and each well was rinsed with 300 of 
ice-cold binding buffer. A 250 nL aUquot of Packard Microscint-20 was added to each well 
and the wells were shaken at room temperature for 20 minutes. The amount of radioactivity 
was determined with a Packard TopCount plate reader. 

Determinatinn nf Tiihj}^jtion rnn.;fnnt (}C\) 

The concentration of test compounds that inhibited 50% of specific binding QCx) 
was determined from a HiU analysis of the competitive binding experiments. The Ki of test 
compounds was determined using the Cheng-Prusoff equation Ki =IC5o /(1+[L*1/[KJ) 
where L* is the concentration of radioligand and Kl is the dissociation constant of die 
radioligand determined from saturation analysis. For GRX, Kl was -1.5 nM, and for 
PRA, Kl was -4.5 nM. The inhibitory potencies of compounds of this invention and their 
selectivity for GR and PR receptors are shown in Table 1. 

Tabig 1 
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KiCnKf) 


Example 
Number 


GR 


PR 


1 


8.6 


10000 


2 


7.6 


1702 


3 


4.8 


2654 


4 


7 


2960 


5 


357.5 


10000 


6 


3.8 


321 


7 


4.3 


-5676 


8 


167.9 


6007 


9 


60.5 


10000 


10 


179.1 


10925 


11 


4.4 


288 


12 


8.6 


10000 


13 


11.1 


10000 


14 


5.2 


10000 


15 


2.5 


10000 


16 


8 


10000 


17 


39 


10000 


18 


10.5 


1035 1 


19 


6.7 


4967 


20 


3.7 


1684 


21 


10.7 


4017 


22 


6.5 


10000 


23 


8.2 


6153 


24 


3.5 


14837 


25 


240.4 


10000 


26 


2.1 


13390 


27 


5.2 


3580 


28 


4.7 


3271 


29 


7.7 


7763 


30 


13 


7924 


31 


12.2 


10000 
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32 


3.3 


1 ^^^^ 


33 


95.2 


1 8318 


34 


4 


4706 


35 


260 


10000 


36 


1.4 


1704 


37 


20 


10000 


38 


207 


10000 


39 


31 


10000 


40 


18 


18132 


41 


9.5 


3303 


42 


99 


10000 


43 


72 


10000 


44 


190 


19524 


45 


15 


10000 


46 


2.7 


3436 


47 


174 


10000 


48 


5.8 


2769 




49 


13 


10000 




50 


4.9 


9449 




51 


18 


7333 




52 


3 


2269 




53 


8.1 


2912 




54 


6.6 


7344 




55 


8.2 


10000 




56 


6.2 


10000 1 




57 


50 


4275 




58 


9 


8572 




59 


9.5 


16582 




60 


14 


10493 




61 


62 


14393 




62 


12 


10000 




63 


511 


10000 




64 


62 


1671 


II 65 


591 


10000 
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II 66 


^. / 


502 


11 67 


21 7 




ll 


Q 
o 




69 


15 


1 /3j1 


1 ^® 


^•^.«/ 


Tint 

/iUl 


II 71 


7 7 




II 72 


17 fi 


1454 


ll 73 


1 U.J 


4500 


H 74 


110 


4877 


II 


7 


iooUU 


II 76 


1^9 


lUUUU 


II 77 


1 ^ 


1 TO 


1 78 


Ow. J 


iUUUU 


11 79 


10 7 


lUOOO 


II 


^M 7 


iUUUO 


H 81 




lUUUO 


i ^2 


00 0 


527 


II 83 




2210 


II 84 


17 


lUOOO 


i 


J.J 


lUOUU 


II 


2 1 




II 


4 7 


1 rwv^ 


i 




1 ^'^T7 


II 


27 S 
^ / J 


1 rwvi 
lUUUU 


ll 90 


7 ^ 


lOOUO 


ll 91 


17 
1 / 


10000 


ll 92 


17 


10000 


1 93 


MX 

1*tO 


lUlXX} 


1 94 


*t J 


lUUUU 


1 


J 1 




96 


10 


9163 


97 


320 


10000 


98 


9.8 


10000 


1 99 


3.6 


10000 
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1 100 


7.8 


10000 1 


101 


11.4 


10000 1 


102 


17.7 


10000 1 


103 


5.2 


10000 


104 


8.9 


10000 


105 


9 


>10000 


106 


62 


> 10000 


107 


215 


>10C00 


108 


638 


> 10000 


109 


6.1 


10000 


110 


5.6 


10000 


111 


7.2 


10000 


112 


31 


10000 


113 


9.7 


10000 


114 


12 


10000 


115 


17 


10000 


116 


7.2 


10000 


117 


12 


10000 


118 


43 


10000 


119 


6.9 


10000 


120 


30.3 


6235 


121 


11.3 


672 


122 


11.8 


1409 


123 


6.1 


9568 


124 


3.2 


1611 


125 


36.6 


10000 


126 


2.9 


■ 1407 


127 


29.3 


10000 


128 


5.9 


10000 


129 


5.5 


3621 


130 


11.9 


1054 


131 


7.71 


996 


132 


230 


9890 


133 


3.6 


4867 
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134 


238 


10000 


135 






136 


37 


2700 


137 


5.5 


2410 


138 


2.2 


5600 


139 


235 


4800 


140 


13 


10000 


141 


10 


10000 


1 142 


51 


10000 


143 


91 


8100 


1 144 


7.7 


10000 


145 


78 


10000 


146 


8.3 


8300 


147 


15 


9300 


148 


2.8 


10000 


149 


2.7 


4063 


150 


106 


10000 


151 


298 


idooo 


152 


1.8 


10000 


153 


1.9 


10000 


154 


0.7 


10000 


155 


0.86 


10000 


156 


0.9 


4100 


157 


1.5 


433 


158 


48 


10000 


159 


3.8 


1837 


160 


1.8 


10000 


161 


3.3 


10000 


162 


6.5 


10000 


163 


2.6 


10000 


164 


36 


10000 


165 


14 


10000 


166 


8.16 


5631 


167 


21 


10000 
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168 


2.5 


10000 


169 


300 


10000 


170 


82 


10000 


171 


3.3 


7429 


172 


7 


9900 


173 


32 


i — — — 

10000 


174 


270 


10000 


175 


44 


7700 


176 


88 


>10000 


178 


468 


10000 


179 


9.5 


2750 


180 


18 


733 


181 


207 


10000 


182 


23 


10000 


183 


38 


10000 


184 


40 


10000 


185 


288 


10000 


186 


90 


10000 


187 


46 


3900 


188 


4.9 


5300 


189 


6.4 


1700 


190 


6.25 


1586 


191 


2.9 


1190 


192 


3.1 


10000 


193 


2.0 


2184 


194 


7.7 


10000 


195 


25 


10000 


196 






197 


28 


10000 


198 


0.65 


2130 




106 


10000 


1 


45 


10000 


1 201 


114 


10000 


1 202 


134 


10000 
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203 


T 

^ — - — 


10000 


204 


74 


10000 


205 


11.4 


10000 


206 


201 


10000 


206A 


4192 




207 


22 


10000 


208 


25 


970 


209 


2.0 


5462 


210 


21 


710 




5.3 


10000 


212 


13 


10000 


213 


67 


10000 


214 


5.7 


10000 


215 


20 


10000 


216 

JS» l.\J 


U.JO 


7.0 


111 


1 




218 


1.6 


227 


219 


2,4 


178 




(TT^ 


527 


221 


u.oo 


4.2 


222 




9.9 


223 


2.6 


297 


224 




loo 


225 




jUIU 


226 


2.6 


220 


227 




1930 


228 ■ 


S 4 


29.5 


229 




1 

13Jo 


230 




<C\ 1 

DU. J 


231 




lo/U 


232 


1.6 


236 


233 


15 


350 


234 


3.8 


202 


235 


0.94 


155 
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236 


U.i^9 


i^.2 


237 


1.5 


18 


238 


1.2 


11.5 


239 


16.8 


240 


240 


52.2 


2173 


241 


0.^9 


61.1 


242 


0.53 


3420 


243 


1.6 


21.2 


244 


6.3 


804 


245 


0.95 


119 


24^ 


0.87 


113 


247 


0.8^ 


195 


248 


1 


^70 


249 


o.So 


m 


250 


2.4 




251 


0.87 


163 


252 


0.39 


idi 


253 


0.38 


42 


254 


2.2 


1824 


255 


1.5 


1434 


256 


3.8 


266 


257 


10 


1624 


258 


10.7 


879 


259 


1.2 


938 


260 


3.3 


250 


261 


0.75 


161 


262 


1.1 


150 


263 


2.2 


59.6 


264 


0.51 


307 


265 


767 


1499 


266 


0.71 


102 


267 


0.79 


938 


268 


0.84 


486 


16^ 


17.1 


i467 
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U.oo 


4756 




U.OZ 


2288 




U.J9 


66.4 


111 




35.8 




A ^A 
U.o9 


386 




117 
11./ 


2873 


276 








ill 
11. J 


272 


tTr 


1.1 


too 1 

533 


575 


?; 


1900 1 




1.0 


10000 




0.o4 


526 




rr5 


42 




l,i 


60.4 




TT7\ 


2097 


79^ 


4io 


3757 




64 


3029 


727 
Zo/ 


i4o 


3502 


Zoo 


U.OO 


4080 


7 SO 
Zo7 




260 


7Qn 


17 1 


51 1 


291 


fi 1 


cm 
592 


7Q7 


45/ 


oiJo 




1 7 
iZ 




90d 




1 om 


9QS 


n A7 
u.o/ 


59.3 




rTS^ 

U.Oj 


476 


9Q7 
zy / 


A 7 
4. / 


AO A A 

4844 


298 


4.1 


10000 




A 1 

4. 1 


10000 


299 


54 


2900 


300 


5.3 


34.4 


301 


16 


113 


302 


5.9 


9^ 
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303 


4.9 


1 58.5 


364 


34.5 




305 


2 


6919 


306 


717 


4455 


307 


4.6 


27.8 


^08 


50.8 


960 


309 


1.9 


60.7 


310 


4.4 


382 


311 


15 


10000 


312 


8.4 


10000 


313 


6.4 


10000 


314 


1.7 


10000 


315 


13 


10000 


316 


11 


10000 


317 


6.5 


10000 


318 


553 


10000 


319 


16 


492 


320 


49 


3050 


321 


44 


2880 


322 


107 


2300 


323 


428 


10000 


324 


24 


10000 


325 


24 


10000 


326 


228 


10000 


327 


9.3 


1457 


329 


2.2 


192 


330 


2.2 


53 


331 


142 


10000 


332 


18 


10000 


333 


5.6 


3670 


334 


9.5 


10000 


335 


652 


10000 


336 


9.5 


1564 


337 


3.3 


702 
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338 


61 


10000 


339 


112 


10000 


340 


1.8 


254 


341 


2.5 


10000 


342 


2586 


10000 


P 343 


5.2 


4700 




0 46 


/o. / 


— 1 

345 


8.7 


3000 


346 


44 


5110 


347 


128 


10000 


"'34i5 

•J "TO 


1/.07 


1/1 


349 


10.5 


10000 


350 


6.22 


10000 


351 


93 


10000 


352 


58 


10000 


353 


20 


10000 


354 


32 


1500 


355 


27 


4280 


356 


15 


2968 


357 




innnn 

lUUUU 


358 


4 2 




359 


113 


2210 


360 


33 7 




361 


95 7 


014'^ 


3^2 


6 5 


^0 /U 


363 






364 




innnn 

iUUUU 


365 


2.2 


98 


366 


2.1 


ft3.9 


367 


2.2 


7.6 


368 


0.21 


61 


369 


0.41 


2528 
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372 


II ^'^ 


164 


373 


3.1 


279 


374 


1 


222 


375 


3 


1093 


376 


0.78 


156 


377 


i 


3085 





II ^'^ 


440 


37y 


II ^'^ 


175 


380 


1.2 


204 


381 


i ^'^ 


9825 


382 


2.2 


150 


383 


1 ^'^ 


46 


384 


0.67 


197 


385 


II 0.9 


170 


386 


1 ^'^ 


105 


387 


0.65 


169 


388 


1 2,8 


199 


o or\ 

389 


0.58 


27.5 


390 


0.96 


520 


391 1 


1.7 


1087 


392 




487 


393 


0.76 


589 


394 


0.89 


109 


395 


2.1 


1213 


396 1 


6.3 


2125 


397 


2.3 


22.8 


398 


6.7 


1085 


399 : 


24.4 


10000 


400 


3.5 


5962 


401 


1 JH- 


60oi 


402 


3.3 


10063 


4U3 


131 


10000 


404 


1.3 


49.7 


405 


1.1 


75.1 1 
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406 




97.9 


407 


1 S 


lo.4 


46^ 


rn 


14138 


409 


Z. / 


42 


"r X.\J 


1.1 


25.7 


41 1 


U.Oo 




415 


0 


222 


413 




60.8 


414 




21803 


415 




3741 


41 A 


J. 1 


394 


417 




10.5 


418 


1.4 


2.1 




00.7 


286 


420 




2396 


421 


U.OO 


11.6 


422 




2.9 


42^ 


u.o/ 


8184 


424 


U.o'f 


1952 


425 




3942 


426 




110 


All 


7 fi 
/ .O 


2205 




A Q 1 


204 


429 




29.1 


4^0 




281 


431 




lUUUO 


432 




2U7 


433 




1413 


434 




123 


43 S 




734 


436 


18.8 


^919 


437 


0.97 


449 


438 


0.89 


129 


439 


1.2 


202 
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440 


0.76 


390 


441 


0.4i 


328 


442 


9.1 


8863 


443 


63.5 


10000 


444 


1.6 


406 




4 


347 



The present invention also provides pharmaceutical compositions which comprise 
compounds of the present invention fonnulated together with one or more non-toxic 
pharmaceutically acceptable carriers. The pharmaceutical compositions may be specially 
formulated for oral administration in solid or liquid form, for parenteral injection, or for 
rectal administration. 

The pharmaceutical compositions of this invention can be administered to humans 
and other animals orally, rectally, parenterally , intracistemally, intravaginally, 
intraperitoneally, topically (as by powders, ointments, or drops), bucally, or as an oral or 
nasal spray. The term "parenteral" administration refers to modes of administration which 
include intravenous, intramuscular, intraperitoneal, intrastemal, subcutaneous and 
intraarticular injection and infusion. 

Pharmaceutical compositions of this invention for parenteral injection comprise 
pharmaceutically acceptable sterile aqueous or nonaqueous solutions, dispersions, 
suspensions or emulsions as weD as sterile powders for leconstitution into sterile injectable 
solutions or dispersions just prior to use. Examples of suitable aqueous and nonaqueous 
carriers, diluents, solvents or vehicles include water, ethanol, polyols (such as glycerol, 
propylene glycol, polyethylene glycol, and the like), and suitable mixtures thereof, 
vegetable oils (such as olive oil), and injectable organic esters such as ethyl oleate. Proper 
fluidity can be maintained, for example, by the use of coating materials such as lecithin, by 
the maintenance of the required particle size in the case of dispersions, and by the use of 
surfactants. Conversely, reduced particle size may maintain biological activity. 

These compositions may also contain adjuvants such as preservative, wetting 
agents, emulsifying agents, and dispersing agents. Prevention of the action of 
microorganisms may be ensured by the inclusion of various antibacterial and antifungal 
agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may also 
be desirable to include isotonic agents such as sugars, sodium chloride, and the like. 
Prolonged absorption of the injectable pharmaceutical form may be brought about by the 
inclusion of agents which delay absorption such as aluminum monostearate and gelatin. 

In some cases, in order to prolong the effect of the drug, it is desirable to slow the 
absorption of the drug from subcutaneous or inu*amuscular injection. This may be 
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accomplished by the use of a liquid suspension of crystalline or amorphous material widi 
poor water solubility. The rate of absorption of the drug then depends upon its rate of 
dissolution which, in turn, may depend upon crystal size and crystalline form. 
Alternatively, delayed absorption of a parenterally administered drug form is accomplished 
5 by dissolving or suspending the drug in an oil vehicle. 

Injectable depot forms aie made by forming microencapsule matrices of the drug in 
biodegradable polymers such as polylactide-poIyglycoUde. Depending upon die ratio of 
drug to polymer and the nature of die particular polymer employed, Uie rate of drug release 
can be controlled. Examples of other biodegradable polymers include poly(orthoesters) and 

10 poly(anhydrides) Depot injectable formulations are also prepared by entr^ing the drug in 
liposomes or microemulsions which are compatible with body tissues. 

The injectable formulations can be sterilized, for example, by fdtration through a 
bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile soUd 
compositions which can be dissolved or dispersed, in sterile water or other sterile injectable 

IS medium just prior to use. 

Solid dosage forms for oral administration include capsules, tablets, pills, powders, 
and granules. In such soUd dosage forms, die active compound is mixed witii at least one 
inert, pharroaceutically acceptable excipient or carrier such as sodium citrate or dicalcium 
phosphate and/or a) fdlers or extenders such as starches, lactose, sucrose, glucose, 
mannitol, and silicic acid, b) binders such as, for example, carboxymediylcellulose, 
alginates, gelatin, poIyvinylpyrroUdone. sucrose, and acacia, c) humectants such as 
glycerol, d) disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca 
starch, alginic acid, certain silicates, and sodium carbonate, e) solution retarding agents 
such as paraffin, f) absorption accelerators such as quaternary ammonium compounds, g) 
wetting agents such as. for example, cetyl alcohol and glycerol monostearate, h) absorbents 
such as kaolin and bentonite clay, and i) lubricants such as talc, calcium stearate, 
magnesium stearate, solid polyetiiylene glycols, sodium lauiyl sulfate, and mixmres 
Uiereof. In the case of capsules, tablets and pills, die dosage form may also comprise 
buffering agents. 

Solid compositions of a similar type may also be employed as fillers in soft and 
hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high 
molecular weight polyethylene glycols and die like. 

The solid dosage forms of tablets, dragees, capsules, pills, and granules can be 
prepared widi coatings and shells such as enteric coatings and oUier coatings well known in 
the pharmaceutical formulating art They may optionally contain opacifying agents and can 
also be of a composition that Uiey release die active ingredient(s) only, or prefeiendally, in a 
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certain part of the intestinal tract, optionally, in a delayed manner. Examples of embedding 
compositions which can be used include polymeric substances and waxes. 

The active compounds can also be in micro-encapsulated form, if appropriate, with 
one or more of the above-mentioned excipients. 

Liquid dosage forms for oral administration include phamiaceutically acceptable 
emulsions, solutions, suspensions, syrups and elixirs. In addition to the active 
compounds, the liquid dosage forms may contain inert diluents commonly used in the art 
such as, for example, water or other solvents, solubilizing agents and emulsifiers such as 
ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl 
benzoate, propylene glycol, U-butylene glycol, dimethyl fomamide. oils (in particular, 
cottonseed, groundnut, com, gem, olive, castor, and sesame oils), glycerol, 
tetrahydrofurfutyl alcohol, polyethylene glycols and fatty acid esteis of sorbitan, and 
mixtures thereof. 

Besides inert diluents, the oral compositions can also include adjuvants such as 
wetting agents, emulsifying and suspending agents, sweetening, flavoring, and perfuming 
agents. 

Suspensions, in addition to the active compounds, may contain suspending agents 
as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan 
esters, microcrystalline cellulose, aluminum metahydroxide, bentonite. agar-agar, and 
tragacanth, and mixtures thereof. 

Compositions for rectal or vaginal administration are preferably suppositories which 
can be prepared by mixing the compounds of this invention with suitable non-irritating 
excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax which 
are solid at room temperature but liquid at body temperature and therefore melt in the rectum 
or vaginal cavity and release the active compound. 

Compounds of the present invention can also be administered in the form of 
liposomes. As is known in the art, liposomes are generally derived from phosphoUpids or 
other lipid substances. Liposomes are formed by mono- or multi-lamellar hydrated liquid 
crystals that are dispersed in an aqueous medium. Any non-toxic, physiologically 
acceptable and metabolizable Upid capable of foming liposomes can be used. The present 
compositions in liposome form can contain, in addition to a compound of the present 
invention, stabilizers, preservatives, excipients. and the like. The preferred lipids are the 
phospholipids and die phosphatidyl cholines Oecitiiins). both natural and synthetic. 

Metiiods to form liposomes are known in tiie art. See, for example. Prescott. Ed., 
Methods i n Cell Biology , Volume XIV. Academic Press, New York. N.Y. (1976). p. 33 et 
seq. 
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Dosage fonns for topical administration of a compound of this invention include 
powders, sprays, ointments and inhalants. The active compound is mixed under sterile 
conditions with a phamaceulically acceptable carrier and any needed preservatives, buffers, 
or propellants which may be required. Opthaimic formulations, eye ointments, powders 
5 and solutions are also contemplated as being within the scope of this invention. 

Actual dosage levels of active ingredients in the pharmaceutical compositions of this 
invention may be varied so as to obtain an amount of the active compound(s) that is 
effective to achieve the desired therapeutic response for a particular patient, compositions, 
and mode of administration. The selected dosage level wUl depend upon the activity of the 
10 particular compound, the route of administration, the severity of the condition being treated, 
and the condition and prior medical history of the patient being treated. However, it is 
widiin the skill of die art to start doses of the compound at levels lower than required for to 
achieve the desired therapeutic effect and to gradually increase the dosage until the desired 
effect is achieved. 

Generally dosage levels of about 1 to about 50. more preferably of about 5 to about 
20 mg of active compound per kilogram of body weight per day are administered oraUy to a 
mammalian patient If desired, the effective daily dose may be divided into multiple doses 
for purposes of administration, e.g. two to four separate doses per day. 

Ahhmviatinng 

Abbreviations that have been used in the descriptions of the scheme and the 
examples that foUow are: BFs OEtz for boron trifluoride diediyl ether complex; DMF for 
NJM-dimethylformamide, DMSO fordimethylsulfoxide; and THF for tetrahydrofuran. 

Svnthetic MathnHc 

The compounds and processes of the present invention wiU be better understood in 
connection with the foUowing synthetic schemes which Ulustrate the methods by which tiie 
compounds of the invention can be prepared. 

Syntheses of the compounds of the present invention are described in Schemes 

1-21. 
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Scheme 1 




■"^ 1G 1 

As exemplified in Scheme 1, resorcinol dimethyl edier was metaUated with a strong 
base such as n- or sec-butyUithiura, treated with a trialkoxyborate such as trimethyl- or 
triisopropylboraie and hydrolyzed with acid such as 2M HCI to provide boroni(>acid lA. 
Treatment of lA with methyl 5-nitro.2-bromobenzoate in die presence of a paUadium 
catalyst such as tetrakis(triphenylphosphine)palladium(0) or dichlorobis(triphenylphos- 
phine)palladium (II) provided biphenyl IB. Demethylation of IB was accomplished with 
reagents such as BBrs. to provide hydroxylactone IC. which was treated with alkylating 
agents such as mediyl iodide to provide ID. Conversion of ID to amine IE was 
accomplished using hydrogen gas and a palladium catalyst such as 10% palladium on 
carbon. IE was converted to quinoUne IF by a Skraup ring annulation reaction. 
Introduction of functionalization at the C-5 position of IF to provide 1 was achieved 
tiirough addition of organometallic reagents such as phenylUtiiium to the C-5 carbonyl to 
provide IG. followed by deoxygenation with Lewis acids such as BFa OEts and reducing 
agents such as triethylsilane to provide 1. 
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11 

A more prefened route to compounds of this invention is exemplified in Scheme 2. 
IF was converted to methyl acetal 2B, via hemiacetal 2A, using a two-step procedure 
comprising conversion of IF to 2A with reagents such as diisobutylalurainum hydride in an 
aprotic solvent such as dichloromethane followed by acid-catalyzed acetal formation with 
acids such.as p-toluenesulfonic acid monohydrate and alcohols such as methanol to provide 
2B. 2B was treated with nucleophiles such as allyltrimediylsilane in the presence of a 
Lewis^id such as boron trifluoride diethyl etherate to form C-5 aUyl analogs such as 
Example 2. The Lewis acid/methyl acetal complex was also condensed with 
organomagnesium chlorides, bromides or iodides to provide compounds of this invention 
such as Example 11. 
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Scheme ^ 




3C: RsSOaCFa 




3: R=NHMe 
4: R=C02Me 
5: R=CH=CH2 
6: R=CsCH 



As exemplified in Scheme 3, the C-10 position of IC was subjected the same 
reduction/Skraup conditions described in Scheme 1 to afford hydroxyquinoline 3B. 3B wa 
converted to triflate derivative 3C with reagents such as trifluoromethanesulfonic anhydride 
then derivatized at the C-5 position as described in schemes 1 and 2 to provide analogs such 
as 3D. The functionalized C-10 triflates were used in coupling reactions mediated by 
palladium catalysts for aminations, carbonylations. Stille couplings and modified 
Swiagashira reactions and provided aminomethyl, carbomethoxy, vinyl and acetylenic 
derivatives of 3D such as the C-5 aUyl-substituted examples 3. 4. 5. and 6, respectively. 



-66- 




3B: R=OH 
7A: R=OTBS 
8A: R=0CF2H 




8: R=0CF2H 

As shown in Scheme 4, treatment of 3B with rm-butyl dimethylsilyl (TBS) ether 
and a base such as imidazole, triethylamine or diisopropylethylamine and functionaiization 
of the C-5 position as described in schemes 1-3 provided silane 7B. Removal of the silane 
group with reagents such as tetra n-butylammonium fluoride in THF, to provide phenol 7, 
and treatment with R-X or RC(0)X, where R is an alkyl group and X is a leaving group 
such as halogen, provided alkoxy and carboxy compounds such as examples 9 and 10. 
Halo alkoxy analogs were prepared from 3B by nucleophillic displacement using a 
polyhalogenated alkylating agent such as CF2HCI to provide 8A followed by 
functionaiization at the C-5 position of 8A. as described in Schemes 1-3, to provide 8. 
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12B:R=H IIS-?"^^^"^^ 
12C: R=C(0)CH3 u: R=CH2SMe 

15: R=C(0)NMe2 

As exempUfied in Scheme 5, IF was treated with Hthiated. aprotected phenol 
reagents, such as 3-(methoxymeihoxy)phenymthium, to provide 12A. The protecting group 
was cleaved in acidic media, such as raethanoUc or aqueous HCl, to provide diol 12B which 
was converted to phenyl acetates 12C with reagents such as acetyl chloride and base such as 
pyridine, triethylamine or diisopropylethylamine. The tertiary alcohol was then rSluced as 
described in Scheme I, and the acetate group of Example 1 2 was removed to provide 
Example 13. Example 13 was alkylated or acylated as described in Scheme 4 to provide 
examples 14 and IS. 
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As shown in Scheme 6. functionality in the meta position of the phenyl ring in the 
C-5 position was introduced using meta-halophenyl analogs such as Example 11, prepared 
as described in Scheme 2. SdUe or Suzuki coupUngs or aminations with palladium catalysts 
such as [l,l-bis(diphenylphosphino)ferroceneldichloropaUadiumai) or 
tetraIds(triphenylphosphine)palladium(0) in the presence of ligands such as 
tributylstannylfuran or morpholine provided carbon- or nitrogen-bound groups in the mete 
position of the aromatic ring at the C-5 position as exemplified in examples 16 and 17. 
respectively. 
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As shown in Scheme 7, IF was treated with magnesium halides, preferably 
bromides, to provide an intermediate hemiketal which was treated with acid catalysts such 
5 para-toluenesulfonic acid, methanesulfonic acid or aqueous hydrochloric acid to provide 
optionally substituted analogs such as 18 as mixtures of E and Z isomers. 

The chemistry shown in Scheme 1 was found to be general. Thus, a variety of 
tetracycUc cores could be prepared from an assortment of substituted anisoles via their 
corresponding boronic acids according to Scheme 8. 



Scheme S 




Scheme 8 shows the applicability of the chemistry described in Scheme 1 and 
Examples M3 1 to the synthesis of new cores with substituents other than alkoxy at the C- 
10 position. Ortho metallation of subsUmted anisoles with a strong base such as n- or sec- 
butylUthium, followed by sequential treatment with a trialkoxyborate such as triraethyl- or 
triisopropylborate and hydrolysis with acid, as described in Scheme 1. provided the 
appropriately substituted boronic acids which were then elaborated to compounds of 
Formula I using chemistry described above. Further elaboration of the ring to provide 
Cotes 1-17 is described below. 
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Examples of novel tetracycUc cores prepared using the chemistry described i 
Scheme 8 are shown below. 



Corel 




Core 4 



Cores 



Core 6 





OH "^o^ff^ OMi&K.^^^ OMe' 

H H ^ H 

Core? Cores 
Further derivatization of Core 1 using methods weU-known in the art provide 
additional tetracyclic coumarins for subsequent elaboration at the C-5 position, as shown in 
Scheme 9. For example, selective alkylation of the C-10 hydroxyl of Core 1 with alkylating 
agents (e.g., methyl iodide) and base, such as potassium carbonate, provided Core 7. 
Selective derivitization of Core 1 at the C-7 position with halogenaiing agents such as 
bromine or N-bromosuccinimide provided the compound of Formula I precursor Core 8. 
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Core 13; R = C(0)Me Core 16 

Core 14:R = CH=CH2 



Scheme 10 shows additional selective bromination chemist^. Regiocfaemical 
brommauon of Example IF. as directed by the C-10 methoxy group and choice of 
brommating agent, provided Cores 9. 10, and 1 1. These brominated rings were further 
denvatized at the brominated position(s) by transition metal-catalyzed introduction of a 
variety of functional groups. 



10 



.0^0 



Scheme 1 1 




Core? 



R = lower acyl 
R = lower alkyl 



15 



As shown in Scheme 1 1. cores bearing phenolic hydroxyl functionality were either 
dehydroxylated (as shown for Core 2). acetylated. or alkylated by tmnsformaUons well- 
known m the art. See Larock, "Comprehensive Organic Transformations. A Guide to 
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l^Z^"""^ P^aradons." VCH Publisher.. New York (1989). hereby incorporated 



Scheme 12 
oras 



Example 2B 




H 

Example 148 Example 149 Example 150 

Scheme 12 shows the introduction of the substituted cyclohexenyl group by Uwis 
aad catalyzed addition of the tert-butyldimethylsilyl-protected enol ether to the C-5 position 
of Example 2B. Once introduced, the diastereomers and reanangement products were 
sepaia^d. and the alkoxycarbonyl group was optionaUy reduced to a hydroxyalkyl group. 

Scheme n 




H 

Example 147 Examples 171, 172 and 173 

As shown in Scheme 13. the vinyUc bromide group of compounds such as Example 
147 were further derivatized at the brominated position(s) to provide a number of R19 
substituents by transition metal-catalyzed introduction of a variety of functional groups such 
as those described in Scheme 10. 
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Example 177 Examplel78 
As shown in Scheme 14, Mitsunobu introduction of phthalimide to Example 69 and 
removal of the imide group with hydrazine provided alkylamino Example 177 which was 
fiirther derivatized to Example 178 by treatment with di(tert-butyl)dicarbonate. 



Scheme IS 
:H3 



Example 44 




Example 179 X,=CON(CH3)2 (Example 182) 

X,=CH2C)CH3 (Example 183) 
As shown in Scheme 15, elaboration of the C-5 nitrile of Example 44 to the a,p- 
unsaturated ester Example 179 followed by selective reduction of the alkoxycarbonyl group 
to the alkeneyl alcohol (Xi is H) provided precursor for carbamates and methoxymethyl 
ethers Examples 182 and 183. respectively. 
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Example 46 




Example 185 Example 186 




Example 200 

As shown in Scheme 16, conversion of ester Example 46 to its Weinreb amide 
derivative Example 185 and subsequent reduction to aldehyde Example 186 provided 
5 precursors for alkene Examples 187, 194, 195. and 200 by treatment of die aldehydes widi 
a number of commercially available Wittig of Homer-Wadsworth-Emmons reagents. 
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Example 213: X=N;Y,Z=C 
Example 214: Y=N;X,Z=C 
Example 215: Z=N;X,Y=C 



As shown in Scheme 17, Example IF was converted to a ring-opened aldehyde 
using a two-step sequence involving treatment with a reducing agent such as 
5 diisobutylaluminum hydride in an aprotic solvent such as dichloromethane followed by 
treatment with a silylating reagent such as f€rt-butyldimethylsilyl chloride in the presence of 
a base such as potassium r^/t-butoxide. Addition of organolithium reagents such as 
lithiopyridines to the aldehyde produced benzylic alcohols (R=pyridyl) which could then be 
converted to analogs such as Examples 213-215 using a two-step sequence comprising 
10 removal of the silicon group with reagents such as tetrabutylammonium fluoride and 
subsequent cyclizauon using reagent combinations such as triethylphosphine and 1,1 
(azodicarbonyl)dipiperidine. 
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Example 333: Xi=-OCH 
Example 334: Xi=-CH=CH2 




Example 335: Xi=-0CH3 Example X,: R=H 

Example 337: X,=H Example X, : R=Me 

As shown in Scheme 18. Example 7 was converted to the triflate derivative with 
reagents such as trifluoromethanesulfonic anhydride, then derivatized at the C-10 position 
using the methods described in Scheme 3. Reduction of Example 335 with reagents such as 
diisobutyhiluminum hydride provided Example 336. Treatment of Example 336 with 
oxidi2ang reagents such as tetrapropylammonium pemithenate afforded Example 337. 
ADcylation of Example 336 could be accomplished with reagents such as iodoraethane in die 
presence of a base such as potassium bis(trimediylsilyl)amide to provide analogs such as 
Example 338. 
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Example 340: R=H 
Example 341: R=Me 

As shown in Scheme 19, inflate 3C was also converted to a C- 10 vinyl derivative 
Example 339 and subsequently to its methyl acetal using the methods described in Schemes 
5 3 and 2, respectively. The acetal was treated with nucleophiles such as 3- 

(trimethykilyl)cyclohexene or 3-(dimethyIphenylsilyl)-3-niethylcyclohexene in the presence 
of a Lewis acid such as boron trifluoride etherate to provide analogs such as Examples 340 
and 341 , respectively. 
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Exainple343 

Introduction of sulfur at C-10 position of Example 3B is shown in Scheme 20. 
Example SB was treated with reagents such as dimethylcarbamoyl chloride to give a 
5 thionocarbamate which underwent thermal rearrangement to provide the sulfur-carbon bond 
at C-10. The allyl group at C-5 was introduced as described in Scheme 2. Hydrolysis witii 
a strong base such as potassium hydroxide and alkylation of sulfur with elecu-ophiles such 
as iodomethane in the presence of a base such as cesium carbonate provided analogs bearing 
thioalkoxy functionality at C-10, such as Example 343. 
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Scheme 21 



>CH3 












H 





Example 2B 



H 

Example 320 





H 

Example 321 



H H 
Example 322 Example 323 

A route to make Examples 320-323 is shown in Scheme 21. Example 2B was 
treated with nucleophiles such as tributylvinyltin in the presence of Lewis adds such as 
boron triHuoride diethyl edierate to provide Example 320 which was then coupled with aiyl 
haUdes such as iodobenzene in the presence of catalysts such as paUadium (H) aretate to 
provide trans isomer Example 321. The Lewis acid/methyl acetal complex was also 
condensed with tributylphenylacetylenyltin to provide Example 322 which was then partially 
hydrogenated in the presence of catalysts such as palladium on BaS04 to provide cis isomer 
Example 323. 

It is understood from the proceeding schemes and the following examples that the 
substimenis Ri. R2. R3. R4. R5. Re, R16. Rl6'. Rn, Ris. RiS'. Y, R2, and L2 can be 
determined by selection of the appropriate commercially available or known starting 
materials (e.g.. substituted methoxybenzenes) or introduced synthetically by known 
chemical methods such as those disclosed in Larock, "Comprehensive Organic 
Transformations. A Guide to Functional Group Preparations." VCH Publishers, New Yoik 
(1989), hereby incorporated by reference. 

Also, it will be appreciated by one skiUed in the art that selective protection and 
deprotection steps depending on the nature of Ri. R2, R3, R4. R5. R^. Rig, Ri^.. r,^. Rjj, 
R18*. Y, R2, and L2 can be carried out in varying order or number of steps to successfully 
complete the synthetic sequences. Commonly used protecting groups are disclosed in 
Greene, "Protective Groups In Organic Synthesis," John Wiley & Sons, New York (1981), 
hereby incoiporated by reference. 
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Example 1 

2 . 5-dihYdro-10-methQXY-2.2.4-trimethvl-5.phenvl-m.f»lh e nzonvrannf^ ^f]Quinolin>.lH. 

rnben3:onvrannr^ 4-nqiiinnlinft 

5 

Examnle lA 

A solution of 1.3-dunethoxybenzene (33.2 g. 240 mmol) in hexanes (20 mL) at 
-20 "C was treated sequentiaUy with n-butyllithium (100 mL of a 2.4 M solution in hexanes. 
240 mmol) and N,NJNJ'.N'-tetramethylethylenediainine (1.81 mL, 12 mmol). stirred at 23 

10 "C for 1 .5 hours, cooled to -78 °C, treated with triisopropylborate (60.9 mL, 264 mmol) in 
diethyl ether (60 mL) over 1.5 hours with additional diethyl ether (150 mL) added to 
, maintain stirring, stirred at 23 "C for 2 hours, poured into ice (150 mL) and 3M HCl (150 
mL), and extracted with ethyl acetate. The extract was dried (Na2S04), filtered, and 
concentrated, during which a white solid precipitated from solution. The solid was coUected 

15 by filtration and washed with hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 200 (M+NH4)+. 

Examplft 1R 

A mixture of Example lA, methyl 5-nitro-2-bromobenzoate (25.8 g, 99.2 mmol), 
20 (21.7 g, 1 19 mmol). cesium carbonate (97.1 g, 298 mmol), and dichlorobis- 

(triphenylphosphine)palladium(ID (3.5 g, 5.0 mmol) in DMF (300 mL) was stirred for 24 
hours at 80 "C, cooled to 23 °C, treated with water (600 mL), and extracted with ethyl 
acetate (800 mL). The extract was dried (Na2S04) and concentrated, during which a light 
yellow solid precipitated from solution. The mixture was placed in a freezer (-20 °C) for 2 
25 hours dien filtered to provide the desired compound. 
MS (DCI/NH3) m/z 318 (M+H)+ and 335 (M+NH4)+. 

Example IP 

A solution of Example IB (1 1 . 1 g, 35. 1 mmol) in dichloromethane (60 mL) at -78 
"C was treated with boron tribromide (25.0 g, 99.8 mmol), warmed to 23 'X: for 1 hour, 
recooled to -78 °C, and treated with methanol (100 mL). The mixture was warmed to 0 »C, 
and the precipitate was collected by filu^tion and recrystaUized from methanol to provide the 
desired compound. 
MS (DCI/NH3) m/z 275 (M+NH4)+. 

Example IH 
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A mixture Of Example 1C(10.7 g. 41.6 mmol) and CS2CO3 (20.0 g, 61.4 mmol) in 
DMF (130 mL) at 23 °C was treated dropwise with methyl iodide (22.8 g. 161 mmol), 
stirred for 4 hours, treated with water, and extracted with 1: 1 ethyl acetate/hexane. The 
extract was concentrated, and the resulting soUd was filtered, washed with water (100 mL). 
5 and dried under vacuum to provide the desired compound. 
MS (DCI/NH3) m/z 289 (M+NH4)+ 

Examplft If, 

A suspension of Example ID (11.2 g, 41.3 mmol) in dioxane (400 mL) at 23 «C 
10 was treated with 10% palladium on carbon (580 mg), heated at 65" C. treated with 

hydrogen, stirred under atmospheric pressure for 60 hours, filtered through powdered sea 
shells (Celite®) while hot, and concentrated during which a precipitate formed. The product 
was filtered and dried under vacuum to provide die desired compound. Concentration of the 
mother liquor to half of its original volume afforded a second crop of desired compound. 
15 MS (DCI/NH3) m/z 242 (M+H)+ and 259 (M+NH4)+. 



Example IF 

A solution of Example IE (4.0 g. 16.6 mmol) and iodine (1.7 g. 6.64 mmol) in 
acetone (380 mL) in a IL sealed ACE glass high pressure vessel at 105 »C was stirred for 48 
20 hours, cooled to room temperature, and concentrated. The residue was purified by flash 
chromatography on siHca gel with 0 to 12% ediyl acetate/hexanes to provide die desired 

compound. 

MS (DCI/NH3) m/z 322 (M+H)+. 

25 Example IG 

A solution of Example IF (1.02 g. 3.18 mmol) in THF (20 mL) at -78 °C was 
treated with a solution of phenyllidiium (10.9 mL. 19.6 mmol) in cyclohexanes/diethyl 
ether, warmed to -50 «C. stirred for 2 hours, treated with saturated NH4CI, warmed to 25 
"C. and extracted with ethyl acetate The extract was dried (Na2S04), filtered, and 

30 concentrated. The residue was purified by flash chromatography on silica gel with 20% 
ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 400 (M+H)+ 

Example 1 

3^ 2.5-dihYdm-10-metoY-2 , 24-trimet hyl-5-phen v i - i H-rnhenrnpvr.nor3.4-nm.inniin^ 

rnben7opvranor3.4-f)qiijnf%Hpft 
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A solution of Example IG (0.67 g, 1.67 ramol) in dichlororaethane (30 mL) at -78 
"C was treated with triethylsilane (2.91 g. 25.05 ramol) and BF3 OEt2 (0.95 g, 6.68 mmol). 
warmed to room temperature, stirred for 16 hours, and treated with saturated NaHCCb. 
The organic layer was dried (Na2S04), filtered, and concentrated. The residue was purified 
5 by flash chromatography on siUca gel widi 5% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 384 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) 5 8.00 (d, IH), 7.19 (m, 5H), 6.9 (dd, IH). 6.76 (s, 
IH). 6.69 (dd, IH), 6.55 (d. IH), 6.43 (d, IH). 6.2 (s, IH). 5.38 (s, IH). 3.8 (s. 3H). 
10 1.83 (s. 3H), 1.22 (s, 3H), 1.14 (s, 3H); 

Anal, calcd for C26H25NO2: C, 81.42; H, 6.58; N, 3.65. Found C, 81.28; H, 6.30; N. 
3.47. 

Example 2 

" 2.5-dihYdrC)-10-methoxv-2 ?, 4-trimethv1-S.O. p rnnp,nvn-1 H-ri 1benzopvrannn.4- 

flqmnoline 

E?i;amplle2A 

A solution of Example IF (6.65 g, 20.69 mmol) in dichloromethane (500 mL) at -78 
20 'C was treated dropwise with IM diisobutylalurainum hydride in hexanes (47.6 mL, 47.6 
mmol), stirred for 2 hours, treated sequentially with saturated aqueous sodium potassium 
tartrate (300 mL) and ethyl acetate (600 mL). and stirred vigorously for 4 hours. The 
extract was washed with brine, dried (Na2S04). filtered, and concenu-ated to provide the 
desired compound. 
25 MS(DCl/NH3)nn/z306(M-OH)+ 

Examplg 2P 

A solution of Example 2A (4.20 g. 12.99 mmol) in methanol (150 mL) at 0° C was 
treated with p-toluenesulfonic acid H2O (1.2 g. 20 wt %). stirred for 30 minutes, stined at 

30 room temperature for 1 hour, cooled to 0 for 30 minutes, and filtered. The solid was 
rinsed with hexanes and dried under vacuum to provide the desired compound. The filtrate 
was poured into saturated NaHCOs and extracted with ethyl acetate. The extract was 
washed with brine, dried (Na2S04), filtered, and concentrated. The residue was purified by 
flash chromatography on silica gel with 10-20% ethyl acetate/hexanes to provide additional 

35 desired compound. 

MS (DCI/NH3) m/2 306 (M-0CH3)+ 
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Example 1 

2.5-dihY<lro'10-mftThoxv-2.2.4-trimethvl.5-r2-pm,v. nvn-lH-rnhPn7nnvn.nnn4- 

nquinnlinf. 

A solution of Example 2B (2.50 g, 7.41 mmol) in dichloromethane (225 mL) was 
treated with allyltrimethylsilane (4.0 mL, 25.2 mmol), cooled to - 78 °C, treated dropwise 
with BF3 0Et2 (3.1 mL, 25.2 mmol), stirred for 15 minutes at -78 "C, warmed to 0 "C for 
30 minutes, treated with saturated NaHCOa, and extracted with ethyl acetate. The extract 
was washed with brine, dried (MgS04), filtered, and concentrated. The residue was 
purified by flash chromatography on silica gel with 5-20% ethyl acetate/hexanes to provide 
the desired compoimd. 
MS (DCI/NH3) m/z 348 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 7.96 (d, IH). 7.07 (t, IH), 6.71 (d, IH). 6.60 (d, IH), 
6.52 (d. IH). 6-12 (br s. IH). 5.82 (m, IH). 5.76 (dd, IH), 5.44 (br s, IH), 5.01 (m, 
2H), 3.86 (s, 3H), 2.44 (m, IH), 2.20 (m. IH), 2.16 (s, 3H). 1.17 (s. 3H), 1.16 (s, 3H); 
Anal, calcd for C23H25NO2: C, 79.51; H, 7.25; N, 4.03. Found: C, 79.35; H, 7.30; N, 
3.89. 

Example 3 Claim 

2.5-dihvdro-2.2.4.N-tetramftthv1.5-(2-prn penvn-lH-rnhen7.onvrannri4- 

flQuinolin-in-aminft 

Example 3A 

A solution of Example IC was processed as in Example IE to provide the desired 

compound. 

MS (DCI/NH3) m/z 227 (M+H)+. 

Example 3B 

A solution of Example 3A was processed according to the procedure in Example IF 
to provide the desired compound. 
MS (DCVNH3) m/z 308 (M+H)+. 

Example '^C. 

A solution of Example 3B (1.38 g, 4.49 mmol), triethylamine (1.92 mL, 13.77 
mmol) and 4-dimethylaminopyridine (100 mg) in dichloromethane (50 mL) at -78'€, was 
treated dropwise with trifluoromethanesulfonic anhydride (1.39 g, 4.94 mmol), stirred 30 
minutes at -78° C, warmed slowly to room temperature over 1.5 hours, poured into 
saturated NH4CI, and extracted with ethyl acetate. The extract was washed with water, dried 



-84- 



wo 99/41256 




PCTAJS99/03127 



(MgS04). filtered, and concentrated. The residue was purified by flash chromatography 
silica gel with 10% ethyl acetaie/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 440 (M+H)+ 



^ Examplfl 

Example 3C was processed according to the procedures in examples 2A, 2B and 2 
to provide the desired compound. 
MS (DCI/NH3) m/z 466 (M+H)+ 

W Example ^ 

2.5-dihYdro-2.2.4.N-tfltramerhvi.s-rt?.pmppn v n-iH.fnhPnrnpyr.^ nn4- 

flauino1in.]n.amjnft 

A solution of Example 3D (0.165 g, 0.36 ramol), palladiumai) acetate (0.0016 g, 
0.007 mmol), (S)-(-)-2,2'-bis(phenyIphosphino)-ia'-binapthyl (0.0055, 0.008 mraol), 
15 sodium tert-butoxide (0.051 g. 0.53 mmol), meihylamine (0.44 mL of a 2.0M solution in 
THF. 0.88 mmol) in toluene (0.5 mL) was heated at 90 °C for 4 houis in a sealed ACE- 
glass high pressure vessel, cooled to 0 '>C, diluted with ethyl acetate (5 mL). and washed 
with0.5MHCl. The organic extract was dried (Na2S04), filtered, and concentrated. The 
residue was purified by flash chromatography on silica gel with 5-12% ethyl acetate/hexanes 
to provide the desired compound. 
MS QCI/NH3) m/z 347 (M+H)+; 

»H NMR (300 MHz. DMSO-dg) 6 7.83 (d, IH). 6.94 (dd, IH). 6.62 (d. IH), 6.28 (dd, 
IH), 6.25 (dd. IH). 6.05 (d. IH), 5.86-5.74 (m, 2H). 5.67 (dd. IH), 5.45 (s. IH). 5.40 
(q. IH). 5.03 (dd. IH), 4.98 (dd. IH). 2.72 (d, 3H), 2.16 (s. 3H), 1.17. (s. 3H). 1.15 (s. 
3H); 

HRMS m/z calcd for C23H26N2O: 346.2045 (M+H)+. Found: 346.2049. 



Example 4 

methyl 2 . .V(lihy(1m-2.2.4-irimethvi-5-f2-prnppnvn .iH.rnhP.n7npvmnnp^ 

flQuinnlinft.|f>-carhf>yvlnfP 
A solution of Example 3D (263 mg. 0.565 mmol). triethylamine (0.10 mL, 0.717 
ramol). l,3-bis(diphenylphosphino)propane (26 mg, 0.063 mmol) and DMSO (1.5 mL) in 
methanol (8 mL) was treated with palladium acetate (12.7 mg. 0.056 mmol). saturated with 
carbon monoxide. sUrrcd under carbon monoxide (1 atm) for 20 minutes, heated at 65 "C 
for 3 hours, cooled, diluted with ethyl acetate (100 mL), and filtered. The filtrate was 
washed with brine, dried (MgS04). filtered, and concentrated. The residue was purified by 
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flash chromatography on siUca gd with 5-10% ethyl acetaie/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 376 (M+H)+; 

IH NMR 5 7.19 (in. 2H), 7.03 (dd, IH). 6.78 (d. IH). 6.60 (d. IH), 6.30 (m, IH). 5.85 
5 (m, 2H), 5.46 (m. IH). 5.05 (dm. IH), 4.98 (dm, IH), 3.77 (s, 3H), 2.30 (m, 2H). 2.19 
(d, 3H). 1.21 (s, 3H), 1.15 (s. 3H); 

HRMS m/zcalcd for C24H25NO3: 375.1834 (M+H)+ Found: 375.1841. 
10 l P-ethenYl-2.5-dihvdro-?,.? 4-trimethvl.S-r% p rnpenvn- 1 H-r 1 Ihenrnnynmnr-^ 4. 

flquinolinc 

A solution of Example 3D (103 mg. 0.221 mmol) and (l,3-bis(diphenylphosphino)- 
ferrocene)palladium (11) chloride dichloromethane (22 mg, 0.027 mmol) in l-mediyI-2- 
pyrrolidinone (2 mL) was treated with vinyl tributylstannane (0.1 10 mL, 1 19 mg, 0.376 

15 mmol), heated at 65 °C for 24 hours, cooled to room temperature, treated with saturated KF, 
and extracted with ethyl acetate. The extract was washed with brine, dried (MgS04), 
fUteied, and concentrated. The residue was purified by flash chromatography on siUca gel 
with 5% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 344 (M+H)+: 

20 IR NMR 5 7.22 (d, IH). 7.15 (ra, 2H), 6.99 (dd. IH), 6.83 (dd. IH). 6.63 (d. IH). 6.23 
(m, IH). 5.87 (ddm, IH). 5.73 (dd, IH). 5.76 (dd. IH). 5.47 (m. IH). 5.33 (dd. IH), 
5.03 (dd, IH), 4.98 (dm, IH). 3.77 (s. 3H). 2.44 (m. IH). 2.28 (m. IH), 2.18 (d. 3H), 
1.21 (s. 3H). 1.15 (s. 3H); 

HRMS m/z calcd for C24H26NO: 344.2014 (M+H)+. Found: 344.201 1 

25 

Example 6 

10-ethvnvl-2..5-dihvrirn- 1 n-mftthnv v .2.2.4.trimpthvl.5-f2-prnpftnvn- 1 H- 
rnben2onvranof3.4-nqiiinnlinf' 

30 Example 6A 

A solution of Example 3D (25 mg. 0.054 mmol). tetra-n-butylammonium iodide (40 
mg, 0. 108 mmol). bis(triphenylphosphine)palladium chloride (7.0 mg, 0.010 mmol). 
copper(D iodide (3.8 mg. 0.020 mmol) and triethylamine (0.15 mL. 0.717 mmol) in DMF 
(0.75 mL) was treated with trimethylsilylacetylene (174 mg, 1.76 mmol), heated at 55 °C 

35 for 3 hours, diluted with ethyl acetate (20 mL). and filtered. The filtrate was washed with 
saturated NH4CI, and the aqueous layer was extracted with ethyl acetate. The combined 
extracts were dried (MgS04). filtered, and concentrated. The residue was applied to a 10 x 
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20 cm. 0^ nun silica gel TLC plate and eluted twice with 10% ethyl acetate/hexane. 
Extraction of the silica gel with ethyl acetate provided the desired compound. 
MS (DCI/NH3) m/2 414 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 8 J6 (d. IH). 7.07 (m. 2H). 6.90 (dd, IH). 6.60 (d, 
5 IH). 6.34 (m, IH). 5.80 (m. 2H). 5.46 (m. IH). 5.04 (dm. IH), 4.97 (dm. IH). 2.35 (n 
IH), 2.26 (m. IH), 2.17 (d. 3H). 1.18 (s. 3H). 1.17 (s. 3H). 0.26 (s. 9H). 

Example 6 

l Q^thm l -2 . :^-(1ihvdro-2.2,4-trim>'rhvi-5-(2-nmp^nvn. i H.rnhPnr»pv»n 

flquinoling 

A solution of Example 6A in THF (2.5 mL) was treated sequentially with glacial 
acetic acid (0.005 mL) and IM tetra-n-butylammonium fluoride in THF (0.050 mL, 0.050 
mmol). stirred at room temperature for 18 hours, and purified according to the procedure in 
Example 6A to provide the desired compound. 
15 MS (DCI/NH3) m/z 342 (M+H)+: 

IH NMR (300 MHz. DMSO-d6)5 8.27 (dd. IH), 7.15 (t. IH). 7.07 (d. IH). 6.91 (dm. 
IH). 6.62 (d, IH). 6.34 (m. IH), 5.80 (m, IH), 5.46 (m, IH). 5.03 (dm. IH). 4.98 (dm, 
IH). 4.41 is. IH). 2.44 (ra. 2H). 2.17 (s. 3H). 1.18 (s, 6H); 
HRMS calcd m/z for C24H23NO: 341.1780 (M+H)+. Found: 341.1788. 

Example 7 

2.5-dihy<ln>-2 , ?,4-trimethvl-5-nhenvl.lH-fntv.n 7 onvrannn4-nquinolin-10-nl 

Example 7A 

A solution of Example 3B (569 mg, 1.85 mmol) in DMF (8 mL) at 23 °C was 
treated sequentially with imidazole (379 mg, 5.55 mmol) and t-butyldimethylsilyl chloride 
(418 mg, 2.78 mmol), stirred for 3 hours, poured into water, and extfacted with 2:1 
hexane/ethyl acetate (22 mL). The extract was washed with water and brine, dried 
(Na2S04). filtered, and concentrated. The residue was purified by flash chromatography on 
siUca gel widi 25% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 422 (M+H)+. 

Example 7B 

Example 7 A was processed as in examples IG and Ito provide the desired 
compound. 

Example 7 
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2■^dihYdrO-??4-T^lT^^t^Vl-5-p^PnV^-lH■f1^hen7^p vrnnn f ^ 4.nq.„•nn^n-1^ ^ 

A solution of Example 7B (0.90 g. 1.87 mmol) in TOF (12 mL) at 0 °C was treated 
with IM tetra-n-butylammonium fluoride in THF (3.37 mL. 3.37 mmol). warmed to 23 »C 
with over 1 hour, tieated with water, and extracted with ethyl acetate. The exuact was 
washed with brine, dried (Na2S04). filtered, and concentrated. The residue was purified by 
flash chromatography on siUca gel with 10-30% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 370 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 6 9.63 (s. IH). 9.16 (d. IH). 7.13-7.24 (m. 5H). 6.74 
(s. IH). 6.70 (d.lH), 6.8 (d.lH). 6.39 (dd. IH), 6.26 (dd, IH). 6.11 (d. IH). 5 37 (s 
IH), 1.85 (d, 3H). 1.22 (s. 3H). l.H (s. 3H); 

HRMS calcd m/z for C25H23NO2: 369.1729 (M+H)+. Found 369.1736. 



Examplft 8 

1 0-fdifltiPrpmPthoxv)-?,5-dihvdm-C>?4.frim q thvI-5-Q-prnp .n Y|)-1t^- 
rnhen7npvrnn^p,d .nquinnlinff 



20 



ExamplR RA 

A solution of Example 3B (1.11 g, 3.6 mmol) in DMF (10 mL) at 0 »C was treated 
sequentially with sodium t-butoxide (0.38 g, 3.6 mmol) and bromodifluoromethane (10 
mL). stirred at 0 "C for 6 hours, wanned to room temperatuie for 1 hour, treated with 
saturated NaHCOs, and extracted with ethyl acetate. The extract was dried (Na2S04). 
filtered and concentrated. n,e residue was purified by flash chromatography on silica gel 
with 5% ethyl acetate/hexanes to provide the desired compound. 
25 MS (DCI/NH3) m/z 436 (M+H)+ 



Example 8 

l(>-fdiflv<ornmPthpyv)-2.5-dihvdrn-?2.4.ir.mPthvl-S. n .nrnpenvlvm- 
nibenzonvrannR 4-f|qq.>,^ijn^. 

Example 8A was processed as in examples 2B and 2 to provide the desired 
compound. 

MS (DCI/NH3) m/z 384 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 7.75 (d. IH). 7.20 (t. IH), 7.15 (t. IH), 6.83 (dd, 
IH). 6.81 (dd. IH). 6.63 (d, IH). 6.28 (s. IH). 5.89-5.75 (m, 2H). 5.46 (s. IH). 5.04 
(dd. IH), 4.96 (dd, IH). 2.48-2.40 (m. IH). 2.29-2.20 (m. IH). 2.18 (s, 3H), 1.17 (s. 
6H); 

HRMS calcd for C23H23F2NO2: 383.1697 (M+H)+. Found 383.1693. 
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Example 9 

I O-6thojtY-2,5-dihvdro-2.2.4-trimethvi-s-ph>>nv i -iH-rnhPn7npynnor^/i. 

flquinoline 
Example 9A 

A solution of Example 3B (28 mg. .09 mmol) in DMF (I.O mL) at 0 was tieated 
with sodium hydride (2.4 mg of a 60% dispersion in mineral oil, 0.01 mmol). stirred for 1 
hour, treated with ethyl bromide (20 mg, .182 mmol). stirred for 30 minutes at room 
temperature, treated with saturated NaHCCb. and extracted with ediyl acetate. The extract 
was dried (Na2S04), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 5% ethyl acetate/hexanes to provide the desired 
compound. 

Example 9 

lQ-ethP?ty-2.5-dihvdro-2.2.4-trimethvl-5-phPn vl-lH-rnhpnynnvrannn.d- 

flquinoline 

Example 9A was processed as in examples IG andlto provide the desired 
compound. 

MS (DCI/NH3) m/z 398 (M+H)+; 

»H NMR (300 MHz. DMSO-de) 5 8.09 (d. IH). 7.20-7.15 (m, 5H), 6.78 (dd. 2H), 6.77 
(s, IH), 6.69 (d. IH). 6.53 (dd. IH), 6.43 (dd, IH), 6.18 (d, IH), 5.39 (d. IH). 3.99- 
4.06 (m, IH), 1.85 (d. 3H). 1.38 (t, 3H). 1.22 (s. 3H), 1.16 (s, 3H); 
HRMS calcd m/z for C27H27NO2: 397.2042 (M+H)+ Found 397.2034. 

Example 10 

2.5-dihydrO-2.2.4-trimethvl-5-nhenvl.l H-r nhf n zopvrannn 4-nQuinnlinft-1 n-nl 

acetate festert 

A soluUon of Example 7 (20 mg, 0.05 mmol) in pyridine (1 mL) at 0 'C was treated 
with acetic anhydride (0.1 mL, 1.05 mmol), sdrred at room temperature 14 hours, and 
conceno-ated. The residue was purified by flash chromatography on silica gel wiUi 20% 
ethyl acetate/hexanes to provide die desired compound. 
MS (DCI/NH3) m/z 412 (M+H)+; 

IH NMR (300 MHz. DMSO-dfi) 5 7.62 (d, IH). 7.21-7.16 (m. 5H). 6.93 (t, IH). 6.77 (s. 
IH), 6.73 (d. IH). 6.65 (dd, IH), 6.62 (dd. IH). 6.32 (s. IH). 5.37 (s. IH). 2.30 (s. 
3H), 1.79 (s. 3H). 1.22 (s. 3H). 1.14 (s. 3H); 

HRMS calcd m/z for C27H25NO3: 41 1.1834 (M+H)+. Found: 411.1842. 
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Example 1 1 

^f3-hromo-5-rnet>iv1phenvi)-2..Vdihvdro-io-methnxv.;?? 4 .trimftthvi-m. 

fnben2opvranr)f'^ .4-flquinnlinf! 
5 A solution of Example 2B and (0.520 g. 1 .54 mmol) in dichloromethane (50 mL) 

was cooled to -10 X, treated dropwise with BF3 0Et2 (0.57 mL. 4.62 mmol). stirred for 
30 minutes at -10 treated dropwise with a 0.49 M solution of 3-bromo-5- 
methylphenylmagnesium bromide in diethyl ether (12.6 mL), stirred for 15 minutes, treated 
with saturated NaHCOs, and extracted with ethyl acetate. The extract was washed with 
10 brine, dried (Na2S04), filtered, and concentrated. The residue was purified by flash 
chromatography on siUca gel with 5% ethyl acetate/hexanes to provide the desired 
compound. 

IH NMR (300 MHz. DMSO-dg) 5 8.02 (d. IH). 7.22 (s. IH). 7.03 (br d.lH). 6.95 (t. 
IH), 6.74 (s. IH). 6.71 (d. IH). 6.59 (d. IH). 6.50 (d, IH). 6.26 (d. IH). 5.42 (s. IH). 
15 4.04 (s, IH). 3.80 (s, 3H), 2.18 (s. 3H). 1.85 (s, 3H). 1.23 (s. 3H). 1.16 (s. 3H); 
HRMS m/z calculated for C27H26N02Br: 475. 1 147 (M+H)+. Found 475.1 143. 

Exiimplft 17 

3-f2.5-dihydr0-10-methoxv-2.2.4-trimethvl.1H-ri1 h en7nnvniTinr^4-flquinnlin-5- 
^ yDphennl arfftate fastflrt 

Example 12A 

A solution of 3-methoxymethoxyphenyl bromide (10.85 g. 50.00 mmol) in THE 
(300 mL) at -78 °C was treated with n-butyllithium (2.5 M in hexane, 20 mL), warmed to 
25 -30 "C, recooled to -78 °C. treated with Example 1 F, warmed to -50 °C, quenched with 

saturated NH4CI, wanned to ambient temperature, decanted, and concentrated. The residue 
was treated with water and extracted with ethyl acetate. The extract was washed with water 
and brine, dried (Na2S04), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 20-25% ethyl acetate/hexanes to provide die desired 
compound. 

MS (DCI/NH3) no/z 460 (M+H)+ 

Example 12R 

A solution of Example 12A (2.30 g. 5.00 mmol) in methanol (10 mL) was treated 
with HCl-saturated methanol (50 mL), stirred for 18 hours, poured into 1: 1 ethyl 
acetate/saturated NH4CI, and extracted widi ethyl acetate. The extract was washed with 
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water and brine, dried (Na2S04), filtered, and concentrated to provide the desired 
compound. 

MS (DCI/NH3) m/z416 (M+H)+ 

S Example nc. 

A solution of Example 12B (2.45 g. 5.89 mmol) and pyridine (2.33 g, 29.4 mmol) 
in THF (100 mL) was treated with acetyl chloride (0.51 g, 6.48 mmol), stirred for 4 hours, 
allowed to settle, decanted, and concentrated. The residue was treated with saturated 
NaHCOs and extracted with ethyl acetate. The extract was washed with wato- and brine, 
10 dried (Na2S04). filtered, and concentrated. The residue was purified by flash 

chromatography on silica gel with 25-33% ethyl acetate/hexanes to provide the desired 
compound. 

MS (DCI/NH3) m/z 458 (M+H)+. 

IS Example 12 

3-f2 . 5-dihvdrO- 1 0-methoXV-2.? 4-trimethvl- 1 H -f nhenrnpvninor3.4-nqiiinr>lin-S- 

ynphenoLacetate (e^ttcfs 
Example 12C was processed as in Example 1 to provide the desired compound. 
MS (DCI/NH3) m/z 442 (M+H)+; 
20 IH NMR (300 MHz. DMSO-de) 5 8.01 (d. IH). 7.26 (t, IH), 7.07 (d, IH). 6.98-6.90 (m, 
2H). 6.85 (s, IH), 6.77 (s. IH), 6.71 (d, IH), 6.58 (d. IH). 6.46 (dd, IH), 6.23 (s, IH), 
5.40 (s, IH), 3.79 (s, 3H), 2.19 (s, 3H), 1.85 (s. 3H), 1.23 (s, 3H), 1.14 (s. 3H); 
Anal, calcd for C28H27NO4 O.25H2O: C, 75.40; H, 6.21; N, 3.14. Found: C, 75.76; H, 
6.21; N, 2.84. 

25 

Example 13 

3-f2.5-dihydm- 1 0-mPthoXV-2.2.4-trimethvl-1 H-n l ben7npvrannr3.4.flquinolin-5-vnphenn1 

A solution of Example 12 (0.81 g. 1.84 mmol) in THF (20 mL) and methanol (20 
raL) was treated with K2CO3 ( 2.00 g, 14.5 mmol) in water (6 mL). stiired for 12 hours, 
30 quenched with saturated NH4CI. decanted, concentrated, treated with saturated NaHCQs, 
and extracted with ethyl acetate. The extract was washed with water and brine, dried 
(Na2S04), filtered, and concentrated to provide the desired compound. 
MS (DCI/NH3) m/z 400 (M+H)+; 

IH NMR (300 MHz, DMS0-d6) 6 9.26 (s, IH), 8.00 (d. IH). 7.00 (t. IH). 6.92 (t, IH), 
35 6.71-6.66 (m, 2H). 6.63 (d, IH), 6.58-6.51 (ra, 3H). 6.44 (dd. IH), 6.15 (s, IH). 5.38 
(s, IH), 3.80 (s, 3H), 1.88 (s. 3H), 1.24 (s, 3H), 1.15 (s. 3H); 
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Anal, calcd for C26H25NO3: C, UAT, H. 6.30; N. 3.50. Found: C, 77.82- H 6 42- N 
3.26. 



Example 14 

2 . 5-d i hYdn)-10-mffth(?xY-2 . 2 , 4-tnmrthvl-5-rr^-rmefhvirhio>mP.hnvv]p h. nYn-Iff - 
f llbenzonvrannr^ 4-qr].,inf^|jn^ 
A solution of Example 13 (420 mg, 1 .05 mmol) in DMF (40 mL) at 0 °C was treated 
with NaH (50 mg, 2.10 mmol) portionwise over 5 minutes, stirred for 10 minutes, treated 
with chloromethyl methyl sulfide (152 mg, 1.58 mmol), warmed to room temperature, 
treated with saturated NH4CI, and extracted with ethyl acetate. The extract was washed 
sequentially witii IM NaOH and brine, dried (Na2S04). filtered, and concentrated. The 
residue was purified by flash chromatography on siUca gel with 5-17% ethyl acetate/hexanes 
to provide the desired compound. 
MS (DCLWH3) m/z 460 (M+H)+; 
15 IH NMR (300 MHz, DMSO-de) 5 8.01 (d, IH), 7.14 (t. IH). 6.92 (t. IH), 6.83-6.68 (m, 
5H). 6.56 (d. IH), 6.47 (d, IH), 6.21 (s, IH), 5.40 (s, IH), 5.13 (s, 2H). 3.80 (s, 3H), ' 
2.09 (s, 3H), 1.97 (s 3H), 1.24 (s. 3H). 1.16 (s, 3H); 

Anal, calcd for C28H29NO3S O.5H2O: C, 71.76; H, 6.45; N, 2.98. Found- C 71 93- H 
6.61; N, 2.68. 

20 

Example 15 

r3-f2 . .'>-dihY(1rfVlO-methoxv-??4-trimethvl-1H. n ihenzonvranor^.4-flq»innlin-S- 

YDphenvll dimethvlcnrhnni(-^{ff 
Example 13 and N.N-diraethylcarbamoyl chloride were processed as in Example 14 
25 to provide the desired compound. 
MS (DCI/NH3) m/z471 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.01 (d, IH). 7.22 (t, IH), 7.05 (d. IH), 6.93 (t, 2H), 
6.83 is, IH). 6.77 (s. IH). 6.71 (d, IH). 6.57 (d. IH). 6.48 (d. IH). 6.23 (d. IH), 5.40 
(s. IH), 3.80 (s, 3H), 2.97 (s, 3H), 2.85 (s. 3H), 1.86 (s, 3H), 1.24 (s. 3H), 1.14 (s, 

3H); 

Anal, calcd for C29H30N2O4: C, 74.02; H. 6.42; N. 5.95. Found: C. 74.05; H. 6.36; N. 
5.86. 



Example 16 

5-f3-(2-furanvl)-5-methvlnhenvn-:> S■Hih vdro.ln-mefhoxv-2■2■4-trimethv^- 
l H-r nhen7nnvrnnon.4.flqninr>lin,^ 
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A solution of Example 1 1 (0.253 g, 0.531 mmol) in l-methyI-2-pyiToUdinone (25 
mL) was deoxygenated with nitrogen, treated with 2-(tributylstannyl)furan (0.33 mL. 1.06 
mmol), [1,1 -bis(diphenylphosphino)feirocene]dichloropalladium(n) dichloromediane 
complex (0.045 g. 0.005 mmol). heated to 85 "C for 13 hours, cooled to room temperature, 
dihited with ethyl acetate and saturated KF. stiired for 3 hours, and extracted with ediyl 
acetate. The extract was washed with brine, dried (MgS04). filtered, and concentrated. Hie 
residue was purified by flash chromatography on silica gel with 5-10% ethyl acetate/hexanes 
to provide the desired compound. 
MS (DCyNHa) m/z 464 (M+H)+: 

IH NMR (300 MHz, DMSO-de) 5 8.02 (d. IH). 7.67 (m. IH), 7.31 (d. 2H). 6.92 (t. IH). 

6.92 (s. IH), 6.75 (ra. 2H). 6.72 (d, IH), 6.57-6.50 (m. 3H), 6.23 (m. IH), 5.41 (s. 

IH). 3.78 (s, 3H), 2.20 (s, 3H), 1.89 (s, 3H). 1.24 (s. 3H), 1.17 (s. 3H); 

Anal, calcd for C31H29NO3: C, 80.32; H, 6.31; N, 3.02. Found: C, 80.08; H. 6.25; N. 

2.83. 

Example 17 

2.5-dihvdro-10-mftthoxv-2.2.4-trimethvl-S-r^-mi.>h vl.5-fl.mnrpholinvnphenvn- 
lH-rilhRn7onvrannn4.f)q..i^^|jnff 
A solution of Example 1 1 (0.055 g. 0.115 mmol) in toluene (5 mL) was treated 
sequentially widi bis(dibenzylideneacetone)palladium(0) (0.007 g, 0.012mmol), (S)-(-)- 
bis(di£henylphospino)-I.l'-binaphthyl (0.022 g. 0.035 mmol), morpholine (ISnL, 0.173 
mmol), and sodium tert-butoxide (0.028 g, 0.289 mmol), stirred at 85 °C for 4 hours, 
cooled to room temperature, diluted with ediyl acetate and water, and fdtered through 
powdered sea shells (Celite®). The extract was washed with brine, dried (Na2S04), 
filtered, and concentrated The residue was purified by fiash chromatography on silica gel 
with 10-33% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 483 (M+H)+; 

»H NMR (300 MHz. DMSO-d^) 5 7.97 (d, IH), 6.93 (t, IH), 6.68 (m, 2H), 6.54-6.60 
(m. 3H). 6.49 (d. IH). 6.40 (s, IH), 6.18 (br s. IH), 5.40 (s, IH), 3.78 (s, 3H), 3.65 
(m, 4H), 2.91 (m, 4H), 2.09 (s. 3H), 1.89 (s. 3H), 1.21 (s. 3H). 1.16 (s, 3H); 
Anal, calcd for C31H34N2O3 0.25H2O: C, 76.44; H. 7.14; N. 5.75. Found: C. 76.61; H. 
7.35; N. 5.47. 

Example 18 

2 . 5-d>hYdrQ-10-methoxv-2?.4.trimethvl-S- (phenvlmethvlt»nft^- 
IH-nihen/onvranon 4-nfininnlin.. 



-93- 



) 



wo 99/41256 PCr/US99/03127 

A solution of Example IF (0.100 g, 0.31 mmol) in THF (5 mL) at -78 »C was 
treated with a solution of benzylmagnesium bromide (10 mL of 0.44 M solution in ether 
4.4 mmol) dropwise over 10 minutes, warmed to room temperature, stirred for 14 hours' 
treated with saturated NH4CI, and extracted with ethyl acetate. TTie extract was dried 
(Na2S04) and concentrated. TTie residue was dissolved in dichloromediane (10 mL) 
treated with p-toluenesulfonic acid.H20 (0.059 g. 0.31 mmol). stirred for 14 hours at room 
tempaature. treated with 2% NaOH (10 mL). and extracted with ethyl acetate. n,e residue 
was puiified by flash chromatography on silica gd widi 10% ethyl acetate/hexanes to 
provide the desired compound as a mixture of regioisomers. The regioisoraers were 
separated by HPLC (Microsorb, 5% acetone/hexanes) but rapidly interconvened at room 
temperanire to a 1:1 regioisomeric mixture. 
MS (DCI/NH3) m/z 396 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) isomer 1: 5 8.12 (d. IH), 7.16-7.03 (m. 5H). 6.80-6.66 
(m. 4H). 6.45 (s. IH), 6.34 (s. IH). 5.0 (s. IH). 3.90 (s. 3H), 1.84 (s. 3H). 1 20 (s 
3H). 0.91 (s. 3H): isomer 2: 6 8.23 (d, IH). 7.70 (d. 2H). 7.37 (t, 2H). 7.22 (ra IH) 
7.03-7.16 (m. 3H), 6.86 (d. IH), 6.55 (s. IH). 5.53 (s, IH), 5.45 (s. IH). 3.90 (s. 3H) 
1.97 (s, 3H), 1.25 (s, 6H); 

HRMS calcd m/z for C27H25NO2: 395.1885 (M+H)*-. Found: 395.1884. 

Exampla 19 

5-(3.5-diclllOrOnhpnvlV? S.dihvHrn- 1 n-,^>. thnxv-2 ?, d-tripiethvl-l H- 

rnben7or)vmnon.4-f)T,inff|nft 
Example IF and 3,5-dichlorophenyl magnesium bromide were processed as in 
examples IG and 1 to provide tiie desired compound. 
MS (DCI/NH3) m/z 452 (M+H)+; 

IH NMR (300 MHz, DMSO) 5 8.10 (d. IH). 7.51 (t, Hz. IH). 7.19 (d. 2H). 7.03 (dd. 
IH). 6.87 (s. IH). 6.80 (d. IH). 6.67 (d, IH). 6.59 (d. IH). 6.36 (s. IH). 5.50 (s. IH). 
3.87 (s. 3H), 1.93 (s. 3H). 1.29 (s, 3H). 1.22 (s. 3H): 

13c NMR (75 MHz, DMSO) 156.1, 151.1. 145.6. 143.8. 133.8. 133.8. 133.5. 128 1 
127.6. 127.3. 127.2. 127.1. 126.7. 126.7. 117.8. 116.9. 114.1. 113.4, 110.2. 105.9. 
73.3. 55.6. 49.7, 29.2. 28.5. 23.2; 

HRMS calcd for C26H23NO2CI2: 451.1 106 (M+H)+. Found 451. 1 1 13. 

Example 70 

5Tb\itvi-2 . .^-dihvdro-lo.methnxv-? ? 4.trimethvi.iH.rii K. n ,.ry^ niin 1 

fjquinoline 
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Example IF and n-butylliihium were processed as in examples IG and 1 to provide 
the desired compound. 
MS (DCI/NH3) m/z 364 (M+H)+; 

»H NMR (300 MHz. DMSO-de) 8 7.94 (d. IH). 7.06 (dd.lH). 6.68 (dd. IH). 6.58 (d. 

IH). 6.54 (dd. IH), 6.08 (s, IH), 5.67 (m. IH). 5.44 (s, IH), 3.85 (s. 3H). 2.15 (s. 3H). 

1.68 (m, IH), 1.41-1.22 (m, 5H), 1.17 (s, 3H), 1.14 (s. 3H), 0.78 (t, 3H); 

Anal, calcd for C24H29N02:C, 79.30; H, 8.04; N, 3.85. Found C, 79.10; H, 8.14; N, 

3.72. 

Example 21 

2.5-dihYdrQ-10-Tnfithn?tv-2,?„4-trimethvl-5-n-ftrifliioromethvnphPnyi^iH. 
fnbenzonvranon.4-flqiiinnlinft 
Example IF and 3-trifluoromethylphenyl-magnesium bromide were processed as in 
examples IG and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 452 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 8 8.03 (d. IH), 7.55 (m, IH). 7.47 (m. 3H). 6.93 (dd. 
IH). 6.88 (s. IH). 6.73 (d. IH). 6.58 (d, IH). 6.48 (d. IH). 6.29 (s, IH). 5.43 (s. IH). 
3.79 (s. 3H), 1.85 (s, 3H), 1.23 (s, 3H). 1.17 (s. 3H); 

Anal, calcd for C27H24F3NO2: C. 71.82; H. 5.35; N, 3.10. Found: C, 71.73; H. 5.44; N. 
3.05. 

Example 22 

2.5-dihvdro-10-methoxv-5-r4-methnxvphenvlV2.2 4-trimprhvl.m. 
f 1 Ihenznpvranof :^.4- nqiiinnlinff 
Example 2B and anisole were processed as in Example 2C to provide the desired 
compound. 

MS (DCI/NH3) m/z 414 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 8 8.00 (d. IH). 7.04 (d, 2H), 6.90 (dd. IH). 6.78 (dd. 
2H), 6.70 (dd. 2H), 6.60 (dd. IH). 6.41 (dd. IH). 6.18 (s. IH). 5.37 (s. IH). 3.79 (s. 
3H). 3.65 (s, 3H). 1.83 (s. 3H). 1.22 (s, 3H). 1.13 (s. 3H); 
HRMS calcd m/z for C27H27NO3: 413.1991 (M+H)+. Found: 413.1987. 

Example 1^ 

5-f3-Chl0rnnhenvl)-2.5-dihvdro-10.methnxv.2 2 4.trim>.rhv l . 1 H-f llhenrnpvrannn 4- 

flquinoline 

Example IF and 3-chlorophenylmagnesium bromide were processed as in examples 
IG and 1 to provide the desired compound. 
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MS (DCI/NH3) m/z 418 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.01 (d. IH). 7.23-7.12 (m. 4H). 6.90 (dd. IH). 6.77 
(s, IH). 6.70 (d, IH). 6.55 (dd, IH), 6.44 (dd. IH). 6.18 (d. IH). 5.38 (s. IH), 3 79 (s 
3H). 1.84 (s, 3H). 1.22 (s. 3H). 1.15 (s. 3H); 
5 HRMS calcd m/z for C26H24NO2CI: 417.1496 (M+H)+. Found: 417. 1490. 

Example 24 

2 . ^dihYd^P^10-mmhOXY-2.2■4-trimefhvl■5-^.mPthvlph e nvn-lH-fnhPn7■onv^^nn^4- 

10 Example IF and 3-methylphenylmagnesium bromide were processed as in examples 

IG and 1 to provide the desired compound. 

MS (DCI/NH3) m/z 398 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 7.94 (d. IH). 7.01-6.91 (m, 4H). 6.84 (dd. IH). 6.66 
(s, IH). 6.62 (d. IH). 6.48 (dd, IH). 6.38 (dd. IH). 6.11 (d. IH). 5.31 (d. IH). 3.72 (s. 
15 3H), 2.10 (s. 3H). 1.78 (d. 3H). 1.15 (s. 3H). 1.09 (s. 3H); 

Anal, calcd for C28H27NO2: C. 81.58; H. 6.85; N, 3.52. Found: C. 81.23; H. 7.18; N. 
3.36. 

Example Iff 

* ( 4)-2.5-dihvdr0-10-mefhoxv-?..2.4-trimftthvl- 5 -nhenvl- 1 H-r 1 1hfinznnvrann- 

r3.4-flqiiinni;n^ 

Enantiomer of Example 1. 
Spectral data are identical to Example 1. 
[a]D = + 85.1; 

!5 Retention time = 1 1.68 minutes on a Chiralcel OJ 4.6 x 250 mm HPLC column; 
Solvent: 95:5 hexane.ethanol; 
Flow rate: 1 mL/minute. 



( ^)-2.5-dihV(1rQ-lQ-methoxv-2.2.4.trifnftth vl.';-phpnvl-1H-rnhen7.npvrannr^.4. 



Enantiomer of Example 1. Spectral data are identical to Example 1 
[a]D = - 84.9; 

Retention time = 15.27 minutes on a Chiralcel OJ 4.6 x 250 mm HPLC column; 
Solvent: 95:5 hexane:ethanol; 
Flow rate: 1 mL/minute. 



Example 26 



flQuinolinft 
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Example 27 

S-fS.S-dimffthYlRhc nvn-? 5-dihvdro-IO-methoxv-2.2.4-triniPr|i y|- 
lH-fnben7,onvrannn.4-f1fiiiinn1inp. 
Example IF (0.052 g, 0162 mmol) in THF (5 mL) was cooled to 0 °C, treated 
5 dropwise with 0.38 M 33-diinethylphenyl magnesium bromide in dimethylether (4.4 mL, 
1.68 mmol), wanned to room temperature, stirred for 14 hours, partitioned between 
saturated NH4CI and ethyl acetate, and extracted with ethyl acetate. The extract was washed 
widi brine, dried (MgS04), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with a gradient from 10-25% ethyl acetate/hexanes to provide 
10 the desired lactol. 

The lactol (0.043 g, 0.101 mmol) was dissolved in dichloromethane (7 mL), treated 
with triethylsilane (0.16 mL, 1.01 mmol), cooled to 0 treated with BF3 0Et2 (0.12 mL, 
1.01 mmol), warmed to room temperature, stirred for 19 hours, and treated with NaHCOs, 
and extracted with ethyl acetate. The extract was washed with brine, dried (MgS04), and 
15 concentrated. The residue was purified by flash chromatography on silica gel with 5- 10% 
ethyl acetate/hexanes to provide the desired compound 
MS (DCI/NH3) m/z 412 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.00 (d. IH), 6.92 (t, IH), 6.78 (m, 3H). 6.70 (d. IH), 

6.69 (s. IH). 6.56 (dd, IH), 6.47 (dd, IH), 6.19 (d, IH). 5.39 (s, IH). 3.79 (s, 3H), 
20 2.11 (s. 6H), 1.85 (s, 3H). 1.22 (s. 3H), 1.15 (s, 3H); 

AnaL calcd for C28H29NO2: C, 81.72; H, 7.10; N, 3.40. Found: C, 81.59; H, 7.54; N. 
3.16. 

Example 28 

25 5-r4-chloronhenvlV2.5-dihvdro-in-methnxv-2.2.4-trim<^t h vl-lH-rnhRnzopvranor3.4- 

flquinoline 

^cample IF and 4-chlorophenyhnagnesium bromide were processed as in examples 
IG and 1 to provide die desired compound. 
MS (DCI/NH3) m/z 418 (M+H)+; 
30 IH NMR (300 MHz, DMSO-de) 6 8.01 (d, IH), 7.24 (q, 4H), 6.92 (t, IH), 6.76 (s, IH), 

6.70 (d. IH). 6.57 (d. IH). 6.43 (d. IH). 6.24 (br s. IH), 5.20 (br s, IH). 3.79 (s. 3H). 
1.83 (s. 3H), 1.24 (s. 3H). 1.14 (s, 3H); 

Anal, calcd for C26H24NO2CI: C. 74.72; H, 5.79; N, 3.35. Found: C, 74.73; H. 5.68; N, 
3.29. 

35 

t 

Example 29 

5-f3.4-dimethvlnhenvlV?.S.dihvdm.l0-methnyv.?2,4.triniPthy|. 
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IH-f llhenzonvranon 4-f|q^rinn|jnr 
Example IF and 3,4-dimethylphenylmagnesiiim bromide were processed as in 
examples IG and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 4 12 (M+H)+: 

IH NMR (300 MHz. DMSO-dg) 5 7.98 (d. IH). 6.94 (s. IH), 6.82 (q. 2H). 6.78 (d, IH), 
6.67 (d. IH). 6.53 (d. IH). 6.42 (d. IH). 6.17 (s, IH). 5.37 (s. IH). 3.78 (s. 3H). 2.08 ' 
(s. 6H). 1.84 (s, 3H), 1.22 (s. 3H), 1.14 (s. 3H); 

Anal, calcd for C28H29O2NO.5H2O: C, 79.97; H. 7.19; N. 3.33. Found: C. 79.94; H. 
7.25; N, 2.98. 

Example 30 

5-f4-fluQrophenYn-2 , 5-f l ihY(lrQ-10-mfffhoxv-? ^■4-trimt.thvi.i H. rnhftnrnpvn.nnp a. 

flouinolinp. 

Example 2B and 4-nuorophenylmagnesium bromide were processed as in Example 
11 to provide die desired compound. 
MS (DCI/NH,) m/z 402 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 8.03 (d. IH). 7.16 (m. 2H). 7.03 (t, 2H). 6.88 (t, IH). 
6.71 (s. IH). 6.68 (d. IH). 6.55 (d. IH), 6.41 (d, IH). 6.22 (s, IH). 5.38 (s, IH). 3.79 
(s. 3H). 1.82 (s. 3H). 1.23 (s. 3H), 1.14 (s. 3H). 

Examplfl'^l 

5-r3 . 5-bis(triflnoromfthvnnhenv]l-?5-dihvdm.in.m^th o xv-2.2 4-trimprhvi- 

lH-rnhen7r>pYrnnor? .4-nqiiin<;)|ififf 

Example 2B and 4-fluorophenylmagnesium bromide wete processed as in Example 
11 to provide the desired compound. 

>H NMR (300 MHz. DMSO-de) 5 8.02 (d, IH). 7.98 (s, IH), 7.00 (s. IH), 6.93 (d, IH), 
6.75 (d. IH). 6.59 (d, IH). 6.49 (d. IH), 6.38 (s, IH), 5.46 (s, IH). 3.79 (s. 3H). 1.87 
(s, 3H). 1.21 (s. 3H). 1.19 (s. 3H); 

HRMS calcd m/z for C28H23O2F6N: 519.1633 (M+H)+. Found: 519.1646; 

Anal, calcd for C28H23NO2F6 I.25H2O: C. 62.05; H, 4.74; N, 2.58. Found: C. 61.96; H, 

4.70; N. 2.35. 

Example ^1 

(•)-5-(3. . Vdichlorophenv1V? 5.dihvdrn.in.mPt h oxv-2.2.4-triinPthvi-m. 

fnben7nnvrannr3 4.f)q,,jq^^jpf. 
Enantiomer of Example 19. 
Special data are identical to Example 19. 
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[a]D = - 208.0; 

Retention time = 6.89 minutes on a Regis (R^>WheIk01 Kroraasil 4.6x250mm HPLC 
column; 

Solvent: 86:10:3 hexane:dichloromethane:ethanol; 
S Flow rate: 1 mL/minute. 

Example 3^ 

f-»-V5-f3^-dichlQronhenvn-2.5.dihvdm.in.methoxv.2.2.4- trimethvl-1H- 

rilben7J>pvrann^^ A.f|>]n^n<)1mff 
10 -Enantiomer of Example 19, Special data arc identical to Example 19. 

[a]D = + 210.7; 

Retention time = 8.63 min on a Regis (R.R)-Whelk01 Kromasil 4.6 x 250mm HPLC 
column; 

Solvent 86:10:3 hexane:dichloromethane:ethanol; 
IS Flow rate: 1 mL/minute. 

Example 34 

5-f 3.5-difluoronhen vlV? S.dihvdm. 1 n.m e thox v.2.2.4.f ritnftth vl. 

lH-nihRnynpvrniin|"^.4.fl/iiiinnlin«. 

Example 2B and 3,5-difluorophenylmagnesium bromide were processed as in 
Example 1 1 to provide the desired compound. 

IH NMR (300 MHz. DMSO-de) 5 8.01 (d, IH). 7.05 (m. IH). 6.93 (t. IH). 6.79 (s, 3H). 
6.71 (d. IH). 6.59 (9. IH). 6.50 (d, IH). 6.30 (s. IH). 5.43 (s. IH), 3.81 (s, 3H), 1.87 
(s, 3H). 1.23 (s. 3H). 1.16 (s. 3H); 

HRMS calcd m/z for C26H23O2F2N: 419.1697 (M+H)+. Found: 419.1702; 
AnaL calcd for C26H23O2F2N.O.5H2O: C. 72.88; H. 5.65; N. 3.27. Found: C. 72.62; H. 
5.58; N, 3.06. 

Example 35 

2.5-dihvdro-10-mRthoxv-2.2.4.N-tfttramethvl-Nr-ph<.ny1- 
1 H-f 1 ^^en^ODV^anor3.4-flaui^nlin-5-amtnp■ 
Example IF and N-methylaniline were processed as in Example 2 to provide the 
desired compound. 

MS (DCI/NH3) m/z 306 (M-NMePh)+; 
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IH NMR (300 MHz, DMSO-de) 5 8.03 (d, IH). 7.25 (t. 2H). 7.08 (ra, 2H), 6.99 (t, IH). 
6.86 (s. IH). 6.80 (t. IH). 6.70-6.65 (m. 2H). 6.41 (d. IH), 6.26 (br s, IH). 5.39 (br s. 
IH). 3.87 (s. 3H). 2.47 (s. 3H). 1.74 (s. 3H). 1.24 (s. 3H). 1.11 (s. 3H). 

5 Example 

f-)2.5-dihvdro-10-methoxv-2.2.4-triTnftthvl-S-f 2-nrnpenv1VlH-rnhenTnpvrannp4- 

flqwinQline 

Example 2 was purified by flash chromatography on Chiralcel OJ with 10% 
ethanol/hexanes to provide the desired compound. 
10 [ab=-1.8(c 1.2,CHCl3); 

MS (pa/NHi) m/z 348 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 8 7.96 (d, IH), 7.07 (t. IH). 6.71 (d, IH). 6.60 (d. IH). 
6.52 (d. IH), 6.12 (br s, IH), 5.82 (m, IH), 5.76 (dd, IH), 5.44 (br s, IH), 5.01 (m. 
2H). 3.86 (s, 3H), 2.44 (m, IH). 2.20 (ra, IH), 2.16 (s, 3H), 1.17 (s, 3H). 1.16 (s, 3H); 
15 Anal, calcd for C23H25NO2: C. 79.5 1; H, 7.25; N, 4.03. Found: C. 9.34; H, 7.00; N, 
4.07. 

Example 37 

f+)-2.5-dihvdro-IO-methoxv-2.?.4-trimethvl-'>-r 2-nronenvn-1H-rilhenynpvrannnA. 

20 fiqyinolinc 

Example 2 was purified by flash chromatography on Chiralcel OJ with 10% 

ethanol/hexanes to provide the desired compoimd. 

[a]D=+2.1(c l.l,CHCl3); 

MS (DCI/NH3) m/z 348 (M+H)+; 
25 IH NMR (300 MHz. DMSO-de) 5 7.96 (d, IH), 7.07 (t. IH), 6.71 (d, IH), 6.60 (d, IH), 

6.52 (d. IH), 6.12 (br s. IH). 5.82 (m, IH). 5.76 (dd. IH), 5.44 (br s, IH), 5.01 (m, 

2H), 3.86 (s, 3H), 2.44 (m, IH), 2.20 (m, IH). 2.16 (s, 3H), 1.17 (s, 3H), 1.16 (s. 3H); 

Anal, calcd for C23H25NO2: C, 79.51; H, 7.25; N, 4.03. Found: C, 79.29; H, 7.01; N, 

3.92. 

30 

Example 3S 

2.5-dihvdro-10-methoxv-2.2.4-trimethvl-lH-rnhe.n7n p vranQf3.4-flquinnlinft 
Example 2B and triethylsilane were processed as in Example 2 to provide the desired 
compound. 
35 MS (DCI/NH3) m/z 308 (M+H)+; 
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IH NMR (300 MHz. DMSO-dfi) 5 7.82 (d, IH). 7.05 (t. IH). 6.72 (dd. IH). 6.58 (d. 
IH), 6.57 (dd. IH), 6.13 (d, IH). 5.39 (t. IH). 5.10 (s. 2H). 3.84 (s, 3H), 2.02 (d. 3H). 
1.18 (s. 6H); 

Anal, calcd for CaoHaiNOz-O.lHzO: C, 77.69; H. 6.91; N. 4.53. Found: C, 77.60; H. 
7.15; N, 4.33. 

Example "^9 

4-f2.5-d i hYdrO-lQ-ITiethOXV-2.2.4-trimftthvl-lH-rnh>.n z oDvranon.4.flq..innlin- 

5-vlVN.N-dimethv»v.nTfnaminfi 
Example 2B and NJ^-dimethylaniline were processed as in Example 2 to provide 
the desired compound. 
MS (DCI/NH3) m/z 427 (M+H)+; 

IH NMR (300 MHz. DMSO-d^) 5 7.98 (d, IH). 6.95 (d. 2H). 6.88 (t, IH). 6.57 (d. IH). 
6.64 (s. IH). 6.53 (m. 3H). 6.39 (d, IH). 6.14 (d. IH). 5.35 (s. IH). 3.79 (s. 3H). 2.80 
(s, 6H). 1.84 (s. 3H). 1.21 (s, 3H), 1.13 (s. 3H); 

Anal, calcd for C28H30N2O2 O.25H2O: C. 78.02; H, 7.13; N, 6.50. Found: C, 78.29; H, 
7.38; N. 6.01. 

ETaniplR4n 

2.5-dihvdro-ia-methoxv-2.2.4-frimftthvi.s.rs-n ,ethoxv.2.thiffTivn. 
lH-rnhen7onvrannr3.4.nqiiinnli^^ 

Example 2B and 2-methoxythiophene were processed as in Example 2 to provide the 
desired compound. 
MS (DCI/NH3) m/z 420 (M+H)+; 

»H NMR (500 MHz. DMSO-dg) 5 7.98 (d. IH). 6.97 (d. IH). 6.73 (s, IH), 6.67 (d. IH). 

6.63 (d, IH). 6.46 (d. IH). 6.20 (d. IH). 6.18 (s. IH), 5.96 (d, 4H). 5.39 (s. IH). 3.82 

(s. 3H). 3.72 (s. 3H), 1.98 (s. 3H), 1.21 (s, 3H), 1.13 (s. 3H); 

AnaL calcd for C25H25NO3S: C. 71.57; H. 6.01; N. 3.34. Found: C, 71.54; H. 5.99; N. 

3.17. 

Example 41 

2.5-dihvdro-10-methoxv-2 ?. 4-trimp,thvi-s.f ^ -nmpvi-2-thif'nvn- 

lH-rnhftn7opvrannn 4 -flquinnlinft 

Example 2B and 2-propylthiophene were processed as in Example 2 to provide the 
desired compound. 
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IH NMR (300 MHz, DMSO-dg) S 8.01 (d. IH). 6.95 (t, IH). 6.84 (s, IH), 6.67 (d, IH), 
6.61 (d, IH), 6.51 (d, IH), 6.46 (d, IH), 6.41 (d. IH), 6.18 (m, IH), 5.39 (s. IH)! 3 82 
(s, 3H). 2.59 (t, 2H). 1.96 (s, 3H), 1.50 (h, 2H). 1.20 (s, 3H), 1.14 (s, 3H). 0.83 (t 
3H): 

HRMS calcd mJz for C27H29NO2S: 431.1919 (M+H)+. Found: 431.191 1. 

Example 4^ 

2.5-dihYdrn-10-mprhQxv-2.2.4-trimethvi-5-r4-n.mnr D hniinvnph>.nvi]. 

IH-nihenzopvrannn 4- flQuinnlinft 

Example 2B and 4-phenylmorpholine were processed as in Example 2 to provide the 
desiied compound. 
MS (DCI/NH3) m/z 469 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 8.00 (d, IH). 7.00 (d, 2H). 6.92 (t, IH). 6.76 (d. 2H). 
6.68 (d. 2H). 6.55 (d. IH). 6.40 (d. IH). 6.16 (m. IH), 5.36 (s, IH). 3.79 (s. 3H). 3.62 
(m, 4H), 3.05 (m, 4H). 1.81 (s. 3H). 1.22 (s, 3H). 1.13 (s, 3H): 
Anal, calcd for C30H32N2O2^.5H2O: C. 75.45; H, 6.96; N, 5.87. Found: C. 75 46- H 
6.69; N, 5.31. 



Example 4^ 

l-f2.^dihY(^lx^lO-mfti^oxv-2■7 4-trimf'thvl-]H-^^^hPn^n pvrann^4-^qMinn^m . 

5-viv^'^-Himf.fhYi.2-Hnnn?nr 
Example 2B and (2,2-dimethyl-l-mediylenepropoxy)trimethyIsilane were processed 
as in Example 2 to provide the desired compound. 
MS (DCI/NH3) m/z 406 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 7.95 (d, IH). 7.04 (t. IH). 6.71 (d. IH). 6.60 (d. IH). 
6.41 (d. IH), 6.33 (d, IH). 6.15 (br s, IH). 5.43 (s. IH). 3.87 (s. 3H). 3.26 (m. IH). 
2.36 (m. IH). 2.13 (s. 3H). 1.16 (s. 3H). 1.15 (s, 3H). 0.89 (s. 9H); 
Anal, calcd for C26H31NO3 O.33H2O: C. 75.90; H. 7.76; N. 3.40. Found: C. 75.91; H 
8.17; N. 3.62. 

Example 44 

2.5-dihYdm-10-methfiyv-;i , ?4-trimethvl-1H-rnhen7onvr.nnr^ 4-ri r] , i inoiine-5-<^arhonitriiP 
Example 2B and cyanotrimethylsilane were processed as in Example 2 to provide the 
desired compound. 
MS (DCI/NH3) m/z 333 (M+H)+; 



-102- 



wo 99/41256 




PCT/US99/03127 



IH NMR (300 MHz, DMSO-dfi) 6 7.96 (d. IH). 7.20 (u IH). 6.89 (d. IH). 6.84 (s. IH). 
6.74 (d. 8H), 6.73 (d. IH), 6.46 (s. IH). 5.51 (s. IH). 3.90 (s. 3H), 2.22 (s. 3H). 1.29 
(s, 3H). 1.09 (s, 3H); 

Anal, calcd for C21H20N2O2 0.25H2O; C. 74.87; H. 6.13; N, 8.31. Found: C. 75.00; H, 
6.23; N, 8.34. 

Example 4 g 

l -f 2 J-dihYdnh1()-mftThnyv-2.2.4-trimftrhvi-iH.rnhen^npv r anof3.4-fiq,iinniin. 

5-Yl)-2-nn>panonfi 

Example 2B and 2-(trunethyIsUoxy)-ptDpene were processed as in Example 2 to 
provide the desired compound. 

IH NMR (300 MHz. DMSO-dg) 5 7.96 (t. IH), 7.04 (t. IH,). 6.71 (d. IH), 6.58 (d. IH). 
6.48 (d, IH), 6.20 (dd. IH). 6.16 (s, IH), 5.4 (s. IH). 3.87 (s. 3H). 2.91 (q. IH), 2.16 
(s, 3H), 2.04 (s. 3H). 1.15 (d. 6H); 

HRMS calcd m/z forC23H2503N: 363.1834 (M+H)+. Found: 363.1843; 

Anal, calcd for C23H25NO3 O.33H2O: C. 74.79; H. 7.00; N. 3.79. Found: C. 74.77; H. 

7.14; N. 3.67. 

Example /Ifi 

m6thYl2./>-dihYdnv10-methoxv-2.2.4.trimethvl-m-f1 1hen7npvrannn.4-nquinnline^ 

Example 2B and l-medioxy-l-(te/t-butyldimethylsiloxy)ethylene were processed as 
in Example 2 to provide the desired compound. 
MS (DCI /NH3) m/z 380 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 3 8.01 (d. IH). 7.11 (t. IH), 6.78 (d, IH), 6.66 (d, IH), 
6.53 (d. IH), 6.27 (d, IH), 6.22 (s. 2H). 5.52 (s. IH), 3.93 (s, 3H). 3.67 (s, 3H). 2.70 
(dd, IH), 2.64 (d. IH), 2.27 (s, 3H), 1.22 (d, 6H); 

Anal, calcd for C23H25O4NO.5H2O: C, 71.12; H, 6.75; N, 3.61. Found: C. 71.46; H, 
6.81; N, 3.45. 

Examplle47 

2-f 2 . 5-dihYdrP- 1 0-methoX V-2.2.4.trimeth vl. 1 H-n 1h«n7npv r anor3.4-nq.iinnlin- 

5-vn-l-phenvlffthannnf 

Example 2B and 1-phenyI- l-(triraethylsiloxy)ethylene were processed as in Example 
2 to provide the desired compound. 
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IH NMR (300 MHz. DMSO-de) S 8.01 (d. IH). 7.72 (d, 2H), 7.59 (t. IH), 7.40 (t, 2H), 
6.93 (t, IH). 6.70 (d. IH), 6.61 (d. IH). 6.43 (d. IH). 6.25 (d. IH). 6.18 (s. 1H).'5.44 
(s, IH), 3.90 (s. 3H). 3.66 (q, IH), 2.95 (d. IH). 2.16 (s. 3H). 1.16 (s. 6H); 
HRMS calcd m/z for C28H27O3N: 425.1991 (M+H)+ Found: 425.2005. 

Example 4S 

5-f2-(ch l gmmethYn-?-propenvn-2,5.dihvdro-in-mpthnr v -2.2.4-rrimPthvi. 

IH-rnhenznnvrannn 4 .flquinnlinft 

Example 2B and 2-cWoromethyl-3-trimethylsUyl-l-propene were processed as in 
Example 2 to provide the desired compound. 

IH NMR (300 MHz. DMSO-de) 8 7.96 (d, IH). 7.03 (t. IH). 6.69 (d. IH). 6.59 (d. IH). 
6.44 (d. IH), 6.15 (s. IH). 5.96 (dd. IH). 5.45 (s. IH), 5.27 (s, IH), 4.95 (s, IH). 4.17 
(q. 2H). 3.87 (s. 3H). 2.55 (d, IH), 2.26 (dd, IH), 2.20 (s. 3H), 1.15 (d, 6H); 
HRMS m/z calcd for C24H26O2CIN: 395.1652 (M+H)+ Found: 395.1645; 
Anal, calcd for C24H26O2C1NO.333H2O: C. 71.73; H. 6.69; N, 3.49. Found: C, 71.71; 
H. 6.32; N, 3.35. 

Example 49 

2.5-tlihydrfi-IO-niethnXY-? ? 4-trimerhvl-r-methvlenfi-l H-n ] h^,1^ ^nvrannfT4-flqninnlin^. 

5-Dronanol. acetate Cgstert 
Example 2B and 2-((trimethylsayl)methyl]-2-propen-l-yl acetate were processed as 
in Example 2 to provide the desired compoimd. 

IH NMR (300 MHz. DMSO-dg) 5 8.02 (d. IH). 7.10 (t, IH). 6.75 (dd, IH). 6.65 (d, 

IH). 6.50 (d. IH). 6.18 (s, IH). 5.98 (dd, IH). 5.51 (s. IH), 5.16 (s, IH). 4.98 (s, IH), 

4.48 (q. 2H). 3.93 (s, 3H), 2.25 (s, 3H). 1.22 (s, 6H); 

HRMS calcd m/z for C26H29O4N: 419.2097 (M+H)+ Found: 419.2095; 

Anal- calcd for C26H29O4N-0.25H2O: C, 73.65; H. 7.01; N, 3.30. Found: C, 73.83; H, 

6.91; N, 3.20. 

Example ffl 

2.5'dihydro- l O-methoxv-? ?.4-trimethvi-s.r4.mftthviphPnv n .i H-r iihen/npvrannri 4- 

flquinoline 

Example IF and 4-methylphenylmagnesium bromide were processed as in examples 
IG and 1 to provide die desired compound. 
MS (DCI/NH3) m/z 398 (M+H)+; 
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IH NMR (300 MHz. DMSO-de) 5 8.00 (d, IH). 7.02 (q. 4H). 6.89 (t. IH), 6.72 (s, IH), 
6.69 (d. IH). 6.55 (d. IH), 6.41 (d, IH). 6.18 (br s, IH). 5.37 (br s. IH). 3.79 (s.'sH). 
2.18 (s, 3H). 1.83 is, 3H), 1.23 (s. 3H), 1.14 (s, 3H); 

AnaL calcd for C27H27NO2: C. 81J8; H. 6.85; N, 3.52. Found; C. 81.56; H 7 25- N 
3.29. 

Example. SI 

5-f3-fliiQn>-4-niethvlnhRnvlv? S-dihvHm.in., n ethnTv-7. ? d-trj^ ftihyt- 
iH-n lh'^«^^npYrannr 3-4-n«]ninniii^p 
Example 2B and 3-fluoro-4-methylphenyImagnesium bromide were processed as in 
Example 11 to provide the desired compound. 
MS (DCI/NHa) raJz 416 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 6 8.01 (d. IH). 7.1 1 (t, IH). 6.95-6.84 (m, 3H), 6.74 (s, 
IH). 6.71 (d. IH). 6.57 (d. IH), 6.46 (d, IH), 6.23 (s, IH), 5.39 (s. IH), 3.79 (s. 3H). 
2.11 (s. 3H). 1.85 (s, 3H), 1.22 (s, 3H). 1.14 (s, 3H); 

Anal, calcd for C27H26NO2F: C. 78.05; H. 6.31; N, 3.37. Found: C. 77.80; H, 6.51; N 
3.06. 

Example ■'?2 

5-f3-bromonhenYl V2..5-dihvdro-l 0-mftfhoxv.2.2.4.trimPthvi . 1 H-n ihPnTnpvri.nnn ,4. 

flquinoling 

Example IF and 3-bromophenylmagnesium bromide were processed as in examples 
IG and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 462 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.02 (d, IH). 7.36 (m. IH), 7.30 (m, IH), 7.17 (m, 
2H). 6.93 (t, IH), 6.79 (s. IH). 6.72 (d. IH). 6.58 (d. IH), 6.48 (d. IH), 6.24 (br s, 
IH). 5.41 (br s, IH). 3.80 (s. IH). 1.85 (s, 3H). 1.23 (s, IH), 1.16 (s, IH). 

Example 53 

2.5-d i hvdr(h l Q-meihOXV-7,2.4-trimethvl.S-fnhenv1m^thvn- l H.fnhen7npvrannn4- 

flquinoline 

Example 2B and benzylmagnesium bromide were processed as in Example 1 1 to 
provide the desired compound. 
MS (DCI/NH3) m/z 398 (M+H)+; 
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IH NMR (300 MHz, DMSO-dg) 5 8.02 (d. IH). 7.31 - 7.18 (m. 3H). 7.12 (m, 3H). 6.75 
(d. IH). 6.63 (d. IH). 6.46 (d. IH). 6.15 (d, IH), 5.93 (dd. IH). 5.43 (s, IH) 3 89 (s 
3H). 2.98 (dd. IH), 2.74 (dd. IH), 2.23 (s. 3H), 1.16 (s. 3H), 1.15 (s. 3H)- 
Anal, calcd for C27H27NO2 O.25H2O: C. 80.67; H. 6.89; N, 3.48. Found- C 80 78- H 
7.08; N, 3.26. . • . . 



Example S4 

2 . ^d i hydn>-10-metho?tY-??4-trimethYl-5-nronvNiH-rnhPn^npvr. n orT4-flr] .^ 
Example 2B and propylmagnesium bromide were processed as in Example 1 1 to 
provide the desired compound. 
MS (DCIWH3) m/z 350 (M+H)+; 

»H NMR (300 MHz, DMSO-dg) 5 7.94 (d. IH). 7.05 (t. IH), 6.69 (d. IH). 6.58 (d. IH), 
6.54 (d, IH). 6.10 (d. IH). 5.70 (m. IH), 5.44 (s. IH), 3.85 (s. 3H). 2.16 (s. 3H). 1.70 
(m. IH). 1.43 - 1.31 (m. 3H), 1.16 (s. 3H). 1.14 (s, 3H), 0.83 (t. 3H); 
Anal, calcd for C23H27NO2: C, 79.05; H. 7.79; N. 4.01. Found: C, 78.76; H. 7 86- N 
3.84. ■ ' ' 



Example 55 

5-(4-PworopbPnYl)-2.5-dihv(lrn- lO-methnTv-? ? 4-t n Tr n''y'- 

lH-rnhen7npvrannp,4- Pqujnn!inq 

Example 2B and 4-fluorophenylmagnesium bromide were processed as in Example 
1 1 to provide the desired compound. 

IH NMR (300 MHz. DMSO-dg) 6 7.99 (d. IH). 7.11 (d. IH). 6.92 (m. 2H), 6.71 (s. 
IH). 6.68 (s, IH). 6.55 (d. IH). 6.43 (d, IH), 6.21 (s. IH). 5.39 (s, IH). 3.99 (s. 3H), 
2.11 (s. 3H). 1.84 (s. 3H), 1.22 (s. 3H), 1.14 (s, 3H); 
HRMS calcd m/z for C27H26O2NF: 415.1948 (M+H)+. Found: 415.1947. 

ExamplPi Sft 

5-f3-flU0rnphPnYl)-2.V(1illVciro-l().nietlioxv-??4-trini^rhvl-m.ri] b en7onvrannn4. 

Example 2B and 3-fluorophenylmagnesium bromide were processed as in Example 
1 1 to provide the desired compound. 

IH NMR (300 MHz, DMSO-dg) 8 8.03 (d. IH). 7.22 (q. IH). 6.90 (m. 4H). 6.78 (s, 
IH). 6.73 (d, IH). 6.56 (d, IH), 6.46 (d, IH). 6.24 (s. IH). 5.40 (s. IH). 3.79 (s. 3H) 
1.85 (s, 3H). 1.20 (s. 3H). 1.15 (s. 3H); 

HRMS calcd m/z for C26H24O2NF: 402.1869 (M+H)+. Found: 402.1865; 
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Anal, calcd for C26H2402FN.2.25H20: C. 70.65; H. 6.50; N. 3.17. Found: C. 70.56; H 
6.18; N. 2.83. 

2 . ^li i hYdro-l(Km6th()l^Y-?2A5-terramefhv1.1H-ri1h«nTnpvr ^ non.4.nr,mnnlin 

Example 2B and methylmagnesium iodide were processed as in Example 1 1 to 
provide the desired compound. 

IH NMR (300 MHz, DMSO-d6) 5 7.91 (d, IH). 7.02 (8. IH). 6.67 (d. IH), 6.54 (s. IH), 

6.52 (d. IH), 6.08 is, IH), 5.87 (q, IH), 5.43 (s. IH). 3.85 (s. 3H). 2.16 (s. 3H). 1.25 
(d. 3H). 1.18 (s. 3H), 1.13 is, 3H); 

HRMS calcd m/z for C21H23O2N: 321.1729 (M+H)+. Found: 321.1728. 

Examplft 5S 

2.g-dihYdro-10-mfithnxv-? 7.4-trimethvl.5.fi.methvi^fhvivi H -rnht.n7npvmnnn^ 

flquinffline 

Example 2B and 2-propylmagnesium chloride were processed as in Example 1 1 to 

provide the desired compound. 

»H NMR (300 MHz, DMSadg) 5 7.99 (d. IH), 7.03 (t, IH), 6.57 (d. IH). 6.45 (d. IH), 

6.53 (d, IH), 6.18 is, IH), 5.45 (s, IH), 5.31 (d. IH). 3.85 (s. IH), 2.16 (s. 3H). 1.79 
(m, IH), 1.30 is, 3H), 1.01 (s. 3H), 0.93 (d, 3H). 0.62 (d, 3H); 

HRMS calcd ra/z for C23H27O2N: 349.2042 (M+H)+. Found: 349.2041. 

Example 59 

2.5-dihvdm- lO-mpthnYv.9 2.4-trimffthY|- ')-(2-mp.rhvlprnpYl)-l ^- 
f nhenznpvrannn 4-nfininfTlinft 
Example 2B and sec-butylmagnesium chloride were processed as in Example 1 Ito 
provide the desired compound. 

»H NMR (300 MHz, DMSO-dg) 5 7.93 (d. IH). 7.03 (t, IH). 6.67 (d. IH). 6.51 (q. 2H). 
6.08 is, IH), 5.77 (dd, IH). 5.43 (s, IH). 3.85 (s. 3H). 2.18 (s. 3H). 1.72 (m, 2H). 1.76 
(d, 6H). 0.86 (d. 3H), 0.74 (d. 3H); 

HRMS calcd ra/z for C24H29O2N: 363.2198 (M+H)+ Found: 363.2208; 

Anal, calcd for C24H29NO2: C, 79.30; H. 8.04; N, 3.85. Found: C. 79.63; H, 7.83; N. 

3.89. 

Example 60 

5-gthY[-2.5-dihYdro-IO-methoxv-2.2.4.trimethv1.1H.f nhen7.npvmnnn.4- 

nouinoline 
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Example 2B and ethylmagnesium bromide were pnjcessed as in Example 1 1 to 
provide the desired compound. 
MS (DCI/^4H3) mlz 336 (M+H)+: 

»H NMR (300 MHz, DMSO-de) 5 7.92 (d. IH), 7.03 (t. IH), 6.67 (d. IH), 6.54 (t, 2H), 
6.10 (s, IH), 5.55 (dd, IH), 5.44 (s. IH), 3.84 (s. 3H), 2.16 (s, 3H). 1.63 (m, IH). 1 44 
(m, IH), 1.15 (s, 6H), 0.84 (t. 3H); 

Anal, calcd for C22H2502N-2.25 H2O: C, 77.73; H. 7.56; N, 4.12. Found: C. 77 95- H 
7.60; N, 4.07. 



Example (jl 

2^-d i hYdrfi-10-mmhoxY-2.2.4-rrimethviOH-r]ihpn,npvr»n o r3 4.nqn,noH^^^ 

carhoximiriir; fl cid ethyl p.^t f r 
A solution of Example 44 (0.040 g. 0.120 mmol) in ethanol (5 raL) was cooled to -5 
''C. saturated widi hydrogen chloride gas. stirred for 10 minutes at -5 °C. stirred 14 hours at 
room temperature, neutralized with NaHCOs. and extracted with diethyl ether. Hie extract 
was dried (Na2S04). filtered, and concentrated to provide the desired compound. 
MS (DCI/NH3) m/z 379 (M+H)+; 

»H NMR (300 MHz, DMSO-dfi) 5 7.95 (d. IH). 7.32 (s. IH). 7.05 (t. IH). 6.69 (t, 2H), 
6.61 (d, IH). 6.22 (s. IH). 6.14 (s. IH). 5.44 (s. IH). 3.92 (m, 2H). 3.82 (s. 3H). 2.06 
(s, 3H), 1.20 (s. 3H), 1.12 (s, 3H), 1.02 (t. 3H). 



Example f>7 

2.5-dihYdr0-10-rneth07ty.2.2,4.trimethv]-(-methvlenelH.f11| ^nzonvrannn 4-nquinoline- 

5-prnpannl 

A solution of Example 49 (0.060 g. 0.143 mmol) in 1:1 methanol/water (10 mL) 
was treated with K2CO3 (0.080 g. 1 .0 mmol). stirred for 24 hours at room temperature, 
neutralized with 10% HCl, and extracted with ethyl acetate. The extract was washed with 
brine, dried (MgS04). filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel with 25% dichloromethane/ethyl acetate to provide die desired 
compound. 

IH NMR (300 MHz, DMSO-dg) 5 8.01 (d. IH). 7.72 (d. 2H). 7.59 (t. IH). 7,40 (t, 2H). 
6.93 (t, IH). 6.70 (d. IH), 6.61 (d. IH), 6.43 (d, IH). 6.25 (d. IH). 6.18 (s. IH). 5.44 
(s, IH), 3.90 (s. 3H), 3.66 (q, IH), 2.95 (d, IH), 2.16 (s, 3H), 1.16 (s, 6H): 
HRMS calcd m/z for C28H27O3N: 425.1991 (M+H)+. Found: 425.2005. 



Example 63 



-108- 



wo 99/41256 




PCTAJS99/03127 



2 ,. V(lihydrQ-10-mfithOXY-??,.4.N.N-nffmnmethvl-lH-fntv>nzonvrannn d.qq„inp|,n ^,^. 

acetamide 

Example 46 was hydrolyzed with Uthium hydroxide in THF to provide the 
coiresponding acid which was then coupled to NJ^-dimethylamine with l-(3. 
dimediylaniinopropyl)-3-cthylcarbodiimide to provide the desired compound. 
IH NMR (300 MHz. DMSO-de) 5 7.94 (d. IH). 7.04 (t, IH). 6.70 (d. IH). 6.59 (d, IH), 
6.46 (d. IH). 6.26 (d. IH). 6.15 (s, IH). 5.44 (s. IH). 3.86 (s. 3H), 2.88 (q. IH). 2.81 
(s. 3H). 2.55 (s. 3H), 2.25 (s. IH). 2.19 (s, 3H). 1.15 (s. 6H); 
HRMS calcd miz for C24H28O3N2: 392.2100 (M+H)+. Found: 392.2 104; 
Anal, calcd for C24H28N2O3: C. 73.44; H 7.19. 7.35; N. 7.14. Found: C. 73.17; H. 7 19- 
N. 6.85. 

Examplg 64 

2.^d i hydn>-lQ-niethn?cv-2,?4.N.N-nentamftthvi.iH-rnhenrnp v rant%n4.nq„in»i;n>.. 

5-ethanaminp. 

A solution of Example 63 in diethyl ether was reduced at room temperature with 
lithium aluminum hydride to provide the desired compound. 

»H NMR (300 MHz, DMSO-dg) 5 7.93 (d. IH). 7.03 (t. IH). 6.68 (8, IH). 6.54 (t. IH). 
6.12 (s, IH), 5.76 (dd. IH), 5.44 (s. IH). 3.85 (s. 3H). 2.18 (s. 3H). 2.05 (s. 6H). 1.18 
(s, 3H), 1.14 (s, 3H); 

HRMS m/z calcd for C24H30O2N2: 378.2307 (M+H)+. Found: 378.2307. 

Example 65 

N-CVClonronvl-7.5-dihvdm.in.m«»thf>yv.2.2.4-trinnpr hvl-lH.rnhffn7npvrannn.4. 

flQuinnline-S.apftfflmiriP 

Example 46 and cyclopropylraethylamine were processed as in Example 63 to 
provide the desired compound 

»H NMR (300 MHz, DMSO-de) 5 7.94 (d. IH), 7.70 (d. IH). 7.03 (t. IH). 6.68 (d. IH). 
6.58 (d. IH). 6.43 (d.). 6.23 (dd. IH). 6.13 (s. IH), 5.43 (s, IH), 3.85 (s. 3H), 2.51 (m. 
2H), 2.07 (d, IH). 2.03 (s. 3H), 1.17 (s. 3H). 1.13 (s, 3H), 0.60 (m. 2H), 0.31 (s. 2H); 
HRMS m/z calcd for C25H28O3N2: 404.2100 (M+H)+ Found: 404.2092. 

Example 66 

2.5-dihvdro-in-methnxv.:? ? 4-tritnethvl-5-f2.pr onvnvlV 1 H-F 1 1hen7npvrannn.4. 

nquinoline 

Example 2B and 2-propynylmagnesium bromide were processed as in Example 1 1 
to provide the desired compound. 
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»H NMR (300 MHz. DMSO-dg) 5 7.97 (d. IH). 7.06 (t. IH). 6.71 (d, IH), 6.56 (q. 2H). 
6.16 (s, IH). 5.88 (q. IH), 5.44 (s. IH). 3.86 (s. 3H), 2.82 (q, IH). 2.41 (q. IH). 2.19 
(s, 3H). 1.16 (s. 3H); 

HRMS m/z calcd for C23H23O2N: 345.1729 (M+H)+. Found: 345.1738. 

5 

Exampig 67 

5-f2.5-dihYdrO- lQ-meth0XV~2 2.4-trime.thvl- 1 H -f 1 1hRn7npvn.nor3.4-flquinnlin.5. 

vn-2r5HVfiirannn,. 

Example 2B and 2-triinethylsaoxyfuran were processed as in Example 2C to provide 
10 the desired compound. 

MS (DCI/NH3) m/z 390 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) 5 8.11 (d, IH). 7.13 (dd. IH). 6.75 (d. IH). 6.72 (d. 
IH). 6.64 (d. IH). 6.37 (d. IH), 6.25 (dd, IH). 6.23 (d, IH). 5.83 (d. IH). 5.47 (s, IH). 
5.12 (dd. IH), 3.87 (s. 3H). 2.03 (s. 3H). 1.30 (s, 3H), 1.09 (s, 3H); 
15 Anal, calcd for C24H23NO4: C, 74.02; H. 5.95; N. 3.60. Found: C. 73.89; H, 5.94; N. 
3.51. 

Example 6« 

5-f3-bwtenvl)-2.5-dihdvro-in-methnyv-? 9 ^ - trimethvl- 1 H-rilhen7.npvrannn.4- 
20 flquinolinff 

Example 2B and 3-butenylmagnesium bromide were processed as in Example 11 to 
provide the desired compound 
MS (DCI/NH3) m/z 362 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 7.94 (d, IH), 7.05 (t, IH), 6.68 (d, IH), 6.58 (d, IH), 
25 6.57 (d. IH), 6.10 (s, IH), (5.78 (dddd, IH). 5.65 (dd, IH), 5.44 (s. IH), 5.00 (dd, 
IH). 4.93 (dd, IH). 3.85 (s, 3H), 2.16 (s, 3H), 2.10 (m, 2H), 1.78 (m, IH), 1.45 (bm, 
IH), 1.16 (s, 3H), 1.14 (s. 3H); 

HRMS calcd m/z for C24H27NO2; 361.2042 (M+H)+. Found: 361.2039. 

30 Example 6Q 

2 . 5-dihYdrO-IO-mftthOXV-2.2.4-trimftthvl-lH-rnhPnrnpY r annrr4.flqninnUne-5-prnpanol 
Example 2 (52.0 mg, 0.15 mmol) in THF (4 mL) at 0 was treated dropwise widi 
0.5M 9-BBN (600 jiL, 0.30 mmol), stirred overnight at room temperature, cooled to 0 *>C, 
treated sequentially with 2.5M NaOH (400 ^iL, 1.0 mmol), and 30% H2O2 (250 }iL), 
35 stirred for 2 hours at room temperature, partitioned between 1 : 1 ethyl acetate/water, and 
extracted with ethyl acetate. The extract was washed with brine, dried (Na2S04), filtered. 
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and concentrated. The residue was purified by flash chromatography on siHca gel with 30% 
ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) ra/z 366 (M+H)+; 

JH NMR (300 MHz, DMSO-dg) 8 7.94 (d, IH). 7.05 (t. IH). 6.68 (d. IH). 6.58 (d. IH). 
6.53 (d. IH). 6.10 (s, IH). 5.70 (dd. IH). 5.44 (s. IH). 4.36 (t. IH). 3.85 (s. 3H). 3.33 
(m. 2H). 2.16 (s. 3H), 1.40-1.75 (bm. 4H). 1.17 (s. 3H). 1.14 (s. 3H); 
HRMS calcd m/z for C23H27NO3: 365.1991 (M+H)+ Found: 365.1991 



gxamplcTO 

1 0^UiY l -2..Vdihyf1m-??4-rrimeaivl-5-nhenvi.iH-fnh«>nropvra n or3.4-n^^ 

Example lOA 

Example 3C (0.208 g, 0.493 mmol) and tetraethyltin (0,444 g. 1.89 ramol) were 
combined with (13-bis(diphenylphosphino)ferrocene)palladiura(n> 
chloride dichloromethane (0.039 g. 0.047 mmol) in l-methyl-2-pyrToUdinone (3 mL) at 
80 °C for 16 hours and concentrated to provide the desired compound. 
MS 



Example 70 

I P-Sthv l -2n5-dihY(lrO-??4-frimethvl-5-nhenvl-lH.rnh,.nTnp v rannn.4-flr ,ninnli^fi 
_ Example 70A was processed as in examples IF. IG. and 1 to provide the desired 
compound. 

MS (DCI/NH3) m/z 382 (M+H)+; 

»H NMR (300 MHz. DMSO) 6 7.37 (d. IH). 7.21-7.16 (m, 5H), 6.85, (dd. IH). 6.75 (s. 
IH). 6.73 (dd. IH). 6.68 d. IH). 6.58 (dd. IH), 6.21 (s, IH). 5.39 (s. IH). 3.02-2.75 
(m. 2H). 1.79 (s. 3H), 1.24 (s. 3H). 1.15 (s. 3H). 1.15 (m. 3H); 
HRMS calcd for C27H27NO: 381.2093 (M+H)+. Found 381.2096. 

Example 71 

2.5-d i hy(iro-? 7 4 in-trfranietnvl-5-T>hRnvl-iH-rnh^n7np vrannr^.4-firininnim.. 
Example 3C and tetramethyltin were processed as in Example 70 to provide the 
desired compound. 
MS (DCI/NH3) m/z 368 (M+H)+; 

»H NMR (300 MHz. DMSO-dg) 5 7.44 (d. IH). 7.21-7.12 (m, 5H). 6.82 (dd, IH), 6.74 
(d, IH). 6.71 (s. IH). 6.69 (dd. IH). 6.59 (dd. IH). 6.21 (s. IH). 5.39 (s. IH). 2.51 (s. 
3H). 1.80 (s. 3H). 1.25 (s, 3H). 1.16 (s. 3H); 
HRMS calcd m/z for C26H25NO: 367.1936 (M+H)+. Found: 367.1931. 
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Exam pip. 7? 

5-(3..'>-(1irhlorophrnYl V10-ethvl-2.<i-dihvdro-2?A.tri mfrhY]-lH- 

f llhan/npyrannf^t 4-f|q,ijn^{,n,. 

Example 70A and 3.5-dicWorophenylmagnesium bromide were processed as in 
examples IG and 1 to provide the desired compound. 
MS (DCI/NH3) m/z 450 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 7.43 (d. IH). 7.43 (t, IH). 7.18 (d. 2H). 6.91 (dd. 
IH). 6.80 (dd. IH). 6.78 (d, IH). 6.72 (s. IH). 6.62 (dd. IH). 6.35 (s. IH). 5.42 (s, 
IH), 3.15-2.75 (m. 2H). 1.79 (s, 3H), 1.27 (s, 3H), 1.14 (s. 3H), 1.13 (t. 3H): 
HRMS calcd m/z for C27H25NOCI2: 449.1313 (M+H)+ Found: 449.1330. 

Example 7'^ 

5-f3.5-dichlQronhenvl)-? 5-dihvHrn-? ? , 4 .N.tetramP.fhyl - 
lH-rnhen70nvranof3.4-nqnin olin-in-ammft 




Example 73A 

Example 3C and 3,5-dichlorophenylmagnesium bromide were processed as in 
Example 72 to provide the desired compound. 
MS (DCIWH3) m/z 539 (M+H)+. 

Example 73 

5-(3.5-dichlornphftnvn-9 , 5-dihvdrn-2? 4.N-tetramerhvl- 
1 H-rnben7.0Dvninnr3. 4-flquinn1in- 10-amine 
Example 73A was processed as in Example 3 to provide the desired compound. 
MS (DCI/NH3) m/z 451 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) 6 7.91 (d, IH), 7.45 (dd, IH), 7.20 (m. 2H), 6.83 (dd, 
IH). 6.75 (d, IH), 6.71 (s, IH), 6.22 (dd, IH), 6.18 (s, IH), 6.17 (dd, IH). 5.57 (d. 
IH). 5.44 (s. IH), 2.65 (d, 3H), 1.85 (s. 3H). 1.24 (s, 3H), 1.15 (s, 3H); 
HRMS calcd m/z for C26H24N2OCI2: 450.1266 (M+H)+. Found: 450.1267. 

Example 74 
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S-f3 . 5-dichloronhcnvi)-? ? 4-frimethvl-N.<-9.p^^^y^YlV1H - 

f 1 Ibenzonvrannf ^ 4.f]q,.inQlin- 1 0-aminP 
Example 73A and allylamine were processed as in Example 3 to provide the desired 
compound. 

MS (DCyNHa) m/z 477 (M+H)+: 

IH NMR (300 MHz, DMSO-de) 5 7.99 (d. IH). 7.49 (dd. IH). 7.27 (d. 2ft). 6.82 (dd. 
IH). 6.77 ( d. IH). 6.75 (s. IH). ). 6.25 (dd. IH). 6.21 (s. IH). 6.20 (dd. IH). 5.95- 
5.86 (m. IH). 5.69-5.65 (m. IH). 5.48 (s. IH). 5.18-5.12 (m. IH). 5.11-5.06 (m. IH). 
3.78-3.70 (m. 2H). 1.88 (s. 3H). 1.30 (s. 3H). 1.20 (s. 3H); 
HRMS calcd m/z for C28H26N2OCI2; 476.1422 (M+H)+. Foimd: 476.1428. 

Example 75 

2.5-dihYdrO-2.2.4-trimCthvl-.5-nhp.nvl.in.<-2-prnpYnyl o xvV1H-fllhPnzopvrannr^4- 

flquinoline 

Example 7 and propargyl bromide were processed as in Example 9A to provide the 
desired compound. 
MS (DCI/NH3) m/z 408 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 8 1.12 (s. 3H). 1.23 (s. 3H). 1.83 (s. 3H). 3.59 (t, IH.). 
4.81 (d. 2H). 5.39 (br s. IH). 6.19 (br s. IH). 6.47 (d. IH). 6.61 (d. IH). 6.71 (d. IH). 
6.78 (s, IH). 6.90 (t. IH). 7.14-7.22 (m. 5H). 8.02 (d, IH); 

Anal, calcd for C28H25NO2: C. 82.53; H. 6.18; N. 3.44. Found: C. 82.64; H 6.31; N. 
3.38. 

E?tampte7fi 

2 . 5-dihY(lr0-?,.?,.4-trimPthvl-5-nhenvl-lQ-f2-prnpPnYl o xv->-lH-rnhPnzopvrannR.4- 

flqwinoUne 

Example 7 and ally! bromide were processed as in Example 9A to provide the 
desired compound. 
MS (DCI) m/z 410 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 1.15 (s, 3H). 1.23 (s. 3H). 1.84 (s. 3H). 4.51-4.64 (m, 
2H), 5.26 (dq. IH). 5.39 (br s, IH). 5.40 (dq. IH). 6.12 (ddt, IH). 6.21 (br s. IH), 6.44 
(dd. IH). 6.55 (dd. IH). 6.69 (d. IH). 6.77 (s. IH). 6.88 (t. IH), 7.15-7.24 (m. 5H). 
8.06 (d, IH); 

HRMS calcd m/z for C28H27NO2: 409.2042 (M+H)+. Found: 409.2039. 

Example 77 
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2.g-dihYtir0-2.?,4-trimethvl-!>-r2-nrnrH»nvn.m.ri]hen7npvrannf:t 4 -flniiinnl.-nP. 

10-methnnnl 

A solution of Example 4 (32 mg. 0.085 mmol) in dichloromethane (3 mL) under 
argon, at -78° C, was treated dropwise with diisobutylaluminura hydride (1.0 M) in 
cyclohexanes (0.400 mU 0.40 mmol), wanned to 0 °C for 3.5 hours, treated with 
RocheUe's salt, separated, and extracted with ethyl acetate. The extract was dried (MgS04), 
fflteted, and concentrated. The residue was appUed to two 10 x 20 cm, 0.25 mm thick silica 
gel plates which were eluied three times with hexane, then ethyl acetate/hexanes (10:90). 
The product band was scraped off and extracted with ethyl acetate to provide the desired 
compound. 

MS (DCI/NH3) m/z 348 (M+H)+; 

IH NMR 57.47 (d. IH). 7.14 (m. 2H). 6.80 (dd, IH), 6.64 (d, IH). 6.17 (m, IH), 5.81 
(ddm, IH), 5.73 (dd, IH), 5.46 (m. IH), 5.32 (dd, IH). 5.02 (dm, IH), 4.94 (dm, IH), 
4.62 (m. 2H), 2.30 (m. 2H), 2.17 (s, 3H). 1.19 (s. 3H), 1.16 (s. 3H); 
HRMS Calcd m/z for C23H25NO2: 347.1885 (M+H)+ Found: 347.1897. 

Example 78 

2 . 5-dihYdro-2.2,4-trimethvl-5-f2nronenvn-lH-rnhPnT o nvrannn4-f|i ninnlipft.|f). 

carhnxvlic aHri 

Example 74 and chlorotris(triphenylphosphate)rhodium(l) chloride were processed 
as in Example 3 to provide the desired compound. 
MS (DCI/NH3) ra/z 437 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 7.91 (d, IH), 7.44 (dd, IH), 7.19 (d, 2H), 6.74 (d, 
IH). 6.70 (s, IH), 6.69 (dd. IH), 6.26 (dd. IH), 6.22 (s, IH), 6.11 (dd. 1.0 Hz, IH). 
5.43 (s, IH). 5.15 (s, 2H), 1.84 (s. 3H), 1.23 (s. 3H). 1.15 (s, 3H). 

Example. 79 

5-f3.5-dich]oronhpnvn-10-ethnxv-? S-dihvrim-7 7 4-trimethvl-1H- 
rnben20Pvranor3.4-flqiiinnHnf 
Example 9A and 3,5-dichIorophenylmagnesium bromide were processed as in 
examples IG and 1 to provide the desired compound. 
MS (DCI) m/z 466 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 8.10 (d, IH), 7.46 (t. IH). 7.13 (d. 2H), 6.95 (dd. 
IH), 6.81 (s. IH). 6.72 (d. IH), 6.60 (d. IH). 6.51 (d, IH). 6.32 (d. IH), 5.44 ( s. IH), 
3.99-4.12 (m. IH). 1.87 (s. 3H). 1.37 (t. 3H). 1.23 (s. 3H). 1.20 (s. 3H); 
HRMS calcd m/z for C27H25NO2CI2: 465. 1262 (M+H)+. Found 465. 1277. 
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Example RO 

5-f3^dich l QrOPhenY l )-2.5-dihvdro-2.2.4-trimethvl- 1 H-f l ]hp p znnvrannr^ ^gguinolin-in. 

Example 7A and 3^-dichlorobenzylmagnesium bromide were processed as in 
examples 7B and 7 to provide the deared compound. 
MS (DCI) m/z 438, 440 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 9.79 (s, IH), 8.18 (d, IH), 7.44 (t, IH), 7.12 (dd. 
2H), 6.79 (d. IH). 6.77 (s. IH). 6.73 (d. IH), 6.45 (d. IH). 6.28 (dd. IH). 6.23 (d. IH). 
5.43 (s. IH). 1.87 (d, 3H). 1.22 (s, 3H). 1.16 (s. 3H); 
HRMS calcd m/z for C25H21CI2NO2: 437.0949 (M+H)+. Found: 437.0955. 

Example SI 

^(3.5-dichlQroPhenYl)-2.5-dihvdm-27 4-triniftthvl-m. fnhen7opvranor3.4.flquinnlin- 

lO-vllmethvlcarhnnaitf. 

Example 80 and methylchloroformate were processed as in examples 7B and 7 to 
provide the desired compound. 
MS (DCI/NH3) m/z 496 (M+H)+; 

IH NMR (300 MHz, DMSadg) 5 7.58 (d, IH), 7.45 (t. IH). 7.24 (m. 2H). 7.02 (t. IH). 
6.82 (s. IH). 6.80 (dd. IH), 6.75 (dd, IH). 6.74 (d, IH). 6;48 (s. IH). 5.43 (s. IH). 
3.79 (s. 3H). 1.79 (s, 3H), 1.25 (s, 3H), 1.13 (s. 3H); 

Anal, calcd for C27H23NO4C12 C. 65.33; H, 4.67; N. 2.82. Found: C, 65.12; H. 4.55, N. 
2.79. 

Example 82 

2 . g-dihYdro-2.2.4-irimethv)-5-(2-nronenvlviH-riihen7npvr a nor3.4-nqninniin-in-^^ 
Example 7A and allyhnagnesium bromide were processed as in examples 7B and 7 
to provide the desired compound. 
MS (DCI/NH3) m/z 334 (M+H)+; 

m NMR (300 MHz. DMSO-de) 5 9.77 (s. IH). 8.10 (d, IH), 6.88 (t, IH), 6.58 (d, IH). 
6.53 (d. IH). 6.35 (d, IH), 6.05 (s, IH). 5.89-5.72 (m. 2H). 5.44 (s, IH), 5.03 (d. IH), 
4.99 (d. IH), 2.50-2.40 (m, IH), 2. 25-2.18 (m, IH), 2.16 (s. 3H). 1.16. (s. 3H). 1.15 
(s. 3H); 

HRMS calcd m/z for C22H23NO2: 333. 1729 (M+H)+ Found 333.1734. 

Example 8^ 

lQ-(bromodifluoromethoxv>-2.5-dihvro-2.24.t rimethvi-S-n-propenvn-lH- 
rnbgn7.mranQr3,4-nquinolinfi 



-115- 



wo 99/41256 



■AJS99/03127 



Example 82 and dibromodifluoromethane were processed as in examples 7B and 7 
to provide die desired compound. 
MS (DCI/NH3) m/z 462 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 7.60 (d. IH), 7.21 (t. IH), 7.0 (m. IH), 6.95 (dd, IH), 
6.64 (d, IH). 6.35 (s, IH), 5.89-5.76 (ra. 2H), 5.46 (s, IH), 5.04 (dd. IH), 4.96 (dd. 
IH), 2.55-2.44 (m, IH), 2.33-2.25 (m, IH). 2.18 (s, 3H). 1.19. (s, 3H), 1.17 (s, 3H); 
HRMS calcd m/z for C23H22F2N02Br: 461.0802 (M+H)+. Found 461.0815. 

Example M 

r3-(2.5-dihvdro-10-methoxv-2.2.4-trimethvl-1H-rnhenzonvninnr3. 4.f1quinolin- 

5-Yl)phgnyn methylcarhonatp 
Example 13 and methylchloroformate were processed as in Example 10 to provide 
the desired compound. 
MS (DCI/NH3) m/z 458 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.01 (d, IH). 7.25 (t, IH). 7.12 (d. IH). 7.01 (q. IH). 

6.90 (q, 2H). 6.78 (s. IH). 6.72 (d. IH). 6.57 (q, IH). 6.44 (q. IH), 6.20 (d, IH), 5.39 

(s, IH), 3.80 (s, 3H), 3.63 (s. 3H), 1.83 (s. 3H), 1.22 (s, 3H). 1.16 (s, 3H); 

Anal, calcd for C28H27NO5: C. 73.50; H, 5.94; N. 3.06. Found: C, 73.63; H. 6.20; N, 

2.86. 

Example 85 

2.5-dihvdro-10-methoxv-5-('3-methnTv phenvn-2.2.4-trimp.>hvl- 
lH-rnhen7opvrannn.4-flquinn1ine 
Example 13 and methyl iodide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 414 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.01 (d. IH). 7.13 (t, IH), 6.92 (t. IH). 6.75-6.67 (m, 
5H), 6.57 (dd, IH). 6.46 (dd. IH), 6.20 (d. IH). 5.39 (s. IH), 3.80 (s. 3H), 3.63 (s. 
3H), 1.88 (s. 3H). 1.22 (s. 3H), 1.16 (s. 3H); 

Anal, calcd for C27H27NO3: C. 78.42; H, 6.58; N. 3.38. Found: C. 78.58; H. 6.55; N, 
3.23. 

Example 86 

2.5-dihvdro-10-methoxv-2.2.4.trimethvl-5-r^ .f2-propenvloxv>phenvn- 
lH-fl1henzopyranof 3.4-nquinoline 
Example 13 and allyl bromide were processed as in Example 14 to provide the 
desired compound. 
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MS (DCI/NH3) ra/z 440 (M+H)+; 

»H NMR (300 MHz, DMSO-dg) 6 8.02 (d. IH), 7.13 (t. IH). 6.92 (t, IH). 6.78-6.67 (m. 
5H). 6.56 (d, IH), 6.46 (d. IH). 6.20 (d, IH). 5.95 (m. IH). 5.40 (s, IH). 5.31 (dd, 
IH), 5.21 (dd, IH). 4.42 (d, 2H). 3.80 (s. 3H), 1.86 Cs. 3H). 1.23 (s. 3H). 1.16 Cs. 
3H): 

AnaL calcd for C29H29NO3: C. 79.24; H. 6.64; N, 3.18. Found: C. 78.87; H, 6.46; N. 
3.07. 

Example S7 

2.5-dihYdrO-10-niethoxv-??.4-triinftthvl-S -r3-fnhfinvltnf»thn«vYhftnvn. 
lH-ri1henzr>pvrannp, 4-nQuinnlinR 

Example 13 and benzyl bromide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 490 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.06 (d, IH). 7.40 (m. 5H). 7.18 (t, IH), 6.97 (t, IH), 

6.90-6.85 (m, 2H), 6.80-6.74 (m, 3H). 6.62 (d, IH). 6.48 (d. IH). 6.24 (d. IH). 5.45 (s. 

IH). 5.03 (d. 2H), 3.85 (s. 3H). 1.92 (s. 3H). 1.29 (s. 3H). 1.21 (s. 3H); 

Anal, calcd for C33H31NO3: C. 80.95; H. 6.38: N, 2.86. Found: C. 80.81; H, 6.24; N, 

2.96. 

Example 88 

g-r3-(gYClonmPYlmffthoxv)nhenvn-2.5 dihvdm-in. m ethoxv.2.2.4-trimPthvl. 
lH-rnhen7nnvranon.4-nqninnli.1^ 

Example 13 and cyclopropylmethyl bromiode were processed as in Example 14 to 
provide the desired compound. 
MS (DCI/NH3) m/z 454 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.01 (d. IH). 7.12 (t. IH). 6.92 (t. IH). 6.74-6.68Xm. 
5H). 6.55 (d, IH), 6.46 (d. IH). 6.20 (s. IH). 5.39 (s. 3H). 3.79 (s. 3H), 3.66 (d. 2H). 
1.86 (s, 3H), 1.23 (s. 3H). 1.16 (s. 3H), 1.12 (m. IH). 0.50 (q. 2H). 0.24 (q. 2H); 
Anal, calcd for C30H31NO3: C. 79.44; H. 6.88; N. 3.08. Found: C. 79.12; H. 6.72; N, 
2.99. 

Example 89 

2.5-dihydro-in-mfthoxv-2.2.4.trimf»thvl-S-f3-f2-n. p iperidinvltethoxv1phenvl. 
lH-rilhenzopvranor3.4-nauinnlinrt 
Example 13 and l-{2-chloroethyl)piperidine were processed as in Example 14 to 
provide the desired compound. 
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MS (DCI/NH3) m/z 511 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 8.01 (d. IH). 7.12 (t. IH), 6.92 (t. IH). 6.77-6.68 (m. 
5H). 6.57 (d. IH), 6.46 (d. IH), 6.20 (d. IH), 5.39 (s. IH), 3.91 (t. 2H). 3.80 (s. 3H). ' 
2.55 (t, 2H), 2.35 (b. 4H). 1.92 (s. 3H). 1.46 (b. 4H), 1.36 (b. 2H). 1.22 (s. 3H).' 1 16 
(s. 3H); 

Anal, calcd for C33H38N2O3-O.5H2O: C. 76.27; H, 7.56; N, 5.39. Found: C, 76.26; H 
7.38; N, 5.28. 

Example 90 

5-f3-h6?^Yl07yYnhenvn-2.5-dihvdm-lfV.mPthn^Y -2-2.4-trimPfhYl- 
lH-rnhen/onvrannn.4-ffr|..,pp^j^^ 

Example 13 and hexyl iodide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 484 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 8.01 (d, IH). 7.09 (t, IH), 6.92 (t. IH), 6.75-6.67 (m, 
5H), 6.56 (dd, IH), 6.46 (dd, IH), 6.18 (d, IH), 5.40 (s, IH). 3.81 (t. 2H). 3.79 (s, 
3H). 1.87 (s. 3H). 1.60 (m. 2H). 1.36-1.23 (b. 6H). 1.22 (s, 3H). 1.16 (s. 3H), 0.86 (t 
3H); 

HRMS calcd m/z for C32H37NO3: 483.2773 (M+H)+. Found: 483.2776. 

Example 91 

5-r3-f2 . 4-<1inifroplirnoxv)phenvn-? 5.dihvrirn-ia.Ti e thoxv-2.7 4-trimPthvT. 

1 H- n Then7npvrnnf) f 3.4-nqiiiiiol 
Example 13 and l-fluoro-2,4-dimtrobenzene were processed as in Example 14 to 
provide the desired compound. 
MS (DCI/NH3) m/z 566 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 8.87 (d, IH), 8.38 (dd. IH), 7.88 (d, IH). 7.40 (t. 
IH), 7.20-7.08 (ra. 2H), 7.20-7.08 (m, 2H), 6.81 (s, IH), 6.72 (d. IH), 6.68 (d, IH), 
6.62 (d. IH), 6.46 (dd, IH). 6.24 (d, IH), 5.40 (s, IH). 3.78 (s, 3H), 1.90 (s, 3H), 1.19 
(s. 3H), 1.13 (s, 3H); 

Anal, calcd for C32H27N3O7: C. 67.95; H, 4.81; N, 7.42. Found: C, 68.20; H. 5 05; N 
7.20. 

Example 92 

2.5-<lihY<jrQ-10-mnh0XV-2.2.4-trimethvl-5-fl-O-prn pvnvlnxv'>ph^nvn. 
J H-r 1 1hen7nnvranor3.4-flqninnli,^,. 
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Example 13 and propargyl bromide woe processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 566 (M+H)+: 

IH NMR (300 MHz. DMSO-de) 6 8.00 (d. IH), 7.13 (t. IH). 6.92 (t, IH), 6.80-6.68(m. 
5H). 6.56 (d, IH). 6.48 (d. IH). 6.18 (d. IH). 5.39 (s. IH). 4.67 (d. 2H), 3.80 (s, 3H), 
3.50 (t. IH), 1.87 (s. 3H). 1.23 (s. 3H). 1.16 (s. 3H); 

Example 93 

3-(2.S-d i hYdro- 1 0-mPThnxv-2.2.4-trimethvl- 1 H-n Ihenyonvrannn 4.q q.iinnl ^^. 
5-vl)nhenol 4-methvlhen7ff nesulfnnate fesrer^ 
Example 13 and p-toluenesulfonyl chloride were processed as in Example 15 to 
provide the desired compound. 
MS (DCI/NH3) ra/z 554 (M+H)+; 

'H NMR (300 MHz. DMSO-de) 5 7.99 (d, IH). 7.47 (d, 2H). 7.36 (d, 4H), 7.22 (t, IH). 
7.13 (d. IH). 6.97 (t, IH). 6.85-6.78 (ra, 2H). 6.70 (d. IH). 6.68 (s. IH). 6.59 (dd, IH). 
6.37 (dd. IH). 6.24 (d. IH), 5.39 (s. IH). 3.80 (s. 3H). 2.43 (s. 3H). 1.74 (s. 3H). 1.24 
(s. 3H). 1.18 (s, 3H): 

Anal, calcd for C33H31NO5S: C, 71.58; H. 5.64; N. 2.52. Found: C, 71.49; H. 5.75; N. 
2.40. 

Example 94 

4-f 2.5-dihvdrO- 1 0-mft(hoxv-2.2.4-trimethvl- 1 H-r 1 Ih enzopvrannf 3 4-nquinnlin- 

S-vnphennlncfttfltp; <;tyr) 
Example IF and 4-medioxymethoxyphenyl bromide were processed as in examples 
12A-C to provide the desired compound. 
MS (DCI/NH3) ni/z 442 (M+H)+; 

IH NMR (300 MHz, DMSade) 5 8.02 (d. IH). 7.19 (d. 2H). 6.99 (d. 2H). 6.91 (t. IH). 

6.79 (s, IH), 6.71 (d, IH). 6.58 (d. IH). 6.46 (dd. IH). 6.21 (d, IH). 5.39 (s. IH). 3.79 

(s. 3H), 2.19 (s. 3H), 1.83 (s. 3H). 1.22 (s, 3H), 1.15 (s, 3H); 

Anal, calcd for C28H27NO4: C, 76.16; H, 6.16; N, 3.17. Found: C, 75.79; H. 6.24; N, 

3.03. 

Example 95 

4-(2.5-dih Ydro- 1 0-mPthoxv-2.2 ,4-rrimethvl- 1 H-f 1 lhen7npvranor3.4-nquinnlin- 

S-YDphgmiQl 

Example 94 was processed as in Example 13 to provide the desired compound. 
MS (DCI/NH3) m/z 400 (M+H)+; 
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IH NMR (300 MHz, DMSO-de) 5 9.29 (s. IH). 8.05 (d, IH), 7.00 (d, 2H), 6.95 (t, IH). 
6.74 (d, 2H). 6.72 (s, IH), 6.63-6.58 (m, 3H), 6.44 (dd. IH), 6.15 (s, IH). 5.41 (s 
IH), 3.83 (s, 3H). 1.90 (s. 3H). 1.28 (s, 3H). 1.20 (s. 3H); 

Anal, calcd for C26H25NO3: C, 78.17; H. 6.30; N, 3.50. Found: C, 78.59; H. 6 20- N 
3.12. 

Example 96 

2.5-d i hYdro-l(>-mpthoxY-2.2.4-trimethvi.5-rr4-rni^thvit h io>mftthnxv]p hA.^yl]. 

IH-rnhenznpvTflnnn 4 -flauinnlinpi 
Example 95 was processed as in Example 14 to provide the desired compound. 
MS (DCI/NH3) m/z 460 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.01 (d, IH). 7.17 (d. 2H), 6.90 (t. IH), 6.82 (d, 2H), 

6.72 (s, IH), 6.69 (d. IH). 6.56 (d. IH), 6.42 (d. IH). 6.17 (s. IH). 5.38 (s, IH). 5.16 

(s. 2H). 3.80 (s. 3H). 2.11 (s. 3H). 1.85 (s 3H). 1.23 (s. 3H). 1.16 (s. 3H); 

Anal, calcd for C28H29NO3S: C, 73.17; H. 6.35; N. 3.04. Found: C. 72.86; H. 6.62; N 

2.69. 

Example 97 

r4-r2.5-dihYdrO-10-mPthOrY-2.2.4-trimethvl-lH-ri1hen^npvr.nn r 3.4-flq.,innlin. 
S-vnphenvn Him>.t|iy| carhamatft 

Example 95 and dimethylcarbanoylchloride were processed as in Example 15 to 
provide the desired compound. 
MS (DCI/NH3) m/z 471 (M+H)+; 

»H NMR (300 MHz. DMSO-dg) 6 8.01 (d. IH), 7.15 (d, 2H). 6.98 (d, 2H). 6.90 (d. IH). 
6.76 (s, IH). 6.70 (d, IH), 6.57 (d. IH), 6.44 (d, IH). 6.22 (d. IH), 5.40 (s. IH). 3.80 
(s. 3H), 2.98 (s. 3H), 2.85 (s. 3H), 1.86 (s. 3H). 1.23 (s. 3H). 1.15 (s. 3H). 

Example 9S 

2.g-dihYdrP-10-merhQXV-2.2.4-trimethvl.S-f4-<-ph envlmethnxvYh>'ny1]- 
lH-rnhen7npvrnnnft, 4-nqiiirK7nnp 
Example 95 and benzyl bromide were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/z 490 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.02 (d, IH), 7.40-7.28 (m. 4H), 7.08 (d. 2H), 6.90 (t. 
IH). 6.84 (d. 2H). 6.72 (s, IH). 6.70 (d, IH). 6.55 (d. IH), 6.41 (d. IH), 6.15 (s, IH). 
5.37 (s. IH), 4.96 (s. 2H). 3.80 (s. 3H). 1.85 (s. 3H). 1.23 (s, 3H). 1.15 (s. 3H); 
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Anal, calcd for C33H31NO3: C. 80.95; H, 6.38; N, 2.86. Found: C. 81.02; H. 6.25; N. 
2.76. 

Example 9Q 

2.5-d i hYdro-lQ-methQxv-2.2.4-trimffthvi.5-n-rmPfhn x vmethn:rvYh^nyii.]p . 

rnhenznpvninnn.4-nqilin^Tli[HT 
Example 13 and methoxymethyl chloride were processed as in Example 14 to 
provide the desired compound. 
MS (DCI/NH3) m/z 444 (M+H)+; 

IH NMR (300 MHz, DMS0-d<5) 6 8.01 (d. IH). 7.14 (t, IH). 6.92 (t, IH). 6.83-6.75 (ra. 
4H). 6.70 (d. IH). 6.58 (d, IH), 6.47 (q. IH), 6.21 (s, IH), 5.40 (s. IH). 5.06 (s. 2H), 
3.80 (s, 3H). 3.30 (s. 3H), 1.89 (s, 3H), 1.24 (s. 3H). 1.16 (s, 3H); 
HRMS calcd m/z for C28H29NO4: 443.2097 (M+H)+ Found: 443.2098. 

Example 100 

rf 2.5-dihYdrO- 1 0-methoxv-2.2.4-frimethv1. 1 R-r 1 1tv.n: , .opvrannn.4-nr].iinnlin.S. 

vDohenvn l-mnmhnlineGarhnifv1ati» 

Example 13 and morphoUne were processed as in Example 15 to provide the desired 
compound. 

MS (DCI/NH3) ra/z 513 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.01 (d, IH). 7.22 (t. IH), 7.05 (d. IH). 6.93 (t, 2H). 
6.83 (s. IH). 6.77 (s. IH), 6.71 (d. IH). 6.57 (d, IH), 6.48 (q. IH), 6.23 (d, IH). 5.40 
(s. IH). 3.80 (s. 3H). 3.60 (t. 4H). 3.50 (b. 4H), 1.86 (s, 3H), 1.24 (s. 3H), 1.14 (s. 
3H); 

HRMS calcd ra/z for C31H32N2O5: 512.2311 (M+H)+. Found: 512.2328. 

Example 101 

2.5-dihYdrfi-10-mffthoyv-2.2.4.trimethvi-s-r3-rrmethvk., ifinvninethnxviphftnvn- 

lH-rilhp,n7npvrnnn f3.4.nqiiinnlinp. 
A solution of Example 14 (12 mg, 0.005 mmol) in methanol (1 mL) atO °C was 
treated sequentially with Te02 (1.6 mg, 0.01 mmol) and acetic acid (50 mg. 0.83 mmol), 
stirred at ambient temperature overnight, treated with saturated NaHCOs and extracted with 
dichloromethane. The extract was washed with water and brine, dried (MgS04). filtered, 
and concentrated to yield 
MS (DCI/NH3) m/z 476 (M+H)+; 

NMR (300 MHz. DMSO-de) 5 8.01 (dd. IH). 7.15 (dt. IH). 6.92 (m. 3H). 6.78 (t. 
IH). 6.74 (s. IH). 6.70 (d. IH). 6.58 (d, IH), 6.47 (d, IH), 6.19 (d, IH), 5.40 (d, IH). 
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5.12 (dd. IH). 4.93 (q. IH), 3.79 (d. 3H). 2.57 (d. 3H). 1.87 (d 3H). 1.24 (d. 3H) 1 16 

(d. 3H); 

HRMS calcd m/z for C28H29NO4S: 475. 1817 (M+H)+. Found: 475.1819. 

Examnlft ]n? 

Q-r3-f2.5-dihY<1ro-]0-mfthoxv-2.2.4-triniftthvi-iH-riihPnr Q nvrannn4-flq ..; ^ ^^ 

Example 13 and thiocarbanoyl chloride were processed as in Example 16 to provide 
the desired compound. 
MS (DCI/NH3) m/z 487 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.01 (d, IH). 7.22 (t, IH). 7.13 (d, IH). 6.92 (t, IH), 
6.85 (d, IH). 6.78 (s. IH). 6.72 (s, IH). 6.59 (d, IH). 6.57 (d. IH). 6.45 (d. IH). 6.2l' 
(s. IH). 5.39 is, IH). 3.80 (s. 3H). 3.29 (s. 3H). 3.22 (s. 3H). 1.86 (s. 3H), 1.24 (s. 
3H). 1.14 (s. 3H). 



Example 101 

?.g-<jihYdrO- 1 0-methoxv-?. 7 4-triiT.fithvl.S-r 3 -(methvHhif^^phenvn. 1 H- 
rnhenzopvrannf^ 4-f}q..inp^jn^ 

Example imA 

A solution of 3-bromophenyImethoxymethyl edier (3.50 g, 15.0 mmol) in THE 
(150 mL) at -78 »C was treated with n-butyllithium (2.5 M in hexanes, 6.00 mL) over 5 
minutes, wanned to -30 °C, cooled to -78 "C. u-eated with Example IF in one portion, 
wamied to -40 "C, quenched with saturated NH4CI, warmed to ambient temperature, and 
allowed to setde. ITie supernatant was decanted and concentrated, and the residue was 
partitioned between water and ethyl acetate. The organic layer was washed sequentially with 
water and brine, dried (Na2S04) and concentrated. Flash chromatography of the residue on 
siUca gel widi 20-25% ethyl acetate/hexane provided the desired compound. 
MS (DCI/NH3) ra/z 476 (M+H)+ 



Example 103 

2.5-d i hydro-lO-methoxv-2.2.4-trimethvi.';.n-rm^ t hvithioYhenvn-iH- 

ri]hen7npyra nof3.4-nqiiinp| inff 
A solution of Example 103 A (20 mg. 0.042 mmol) and triethylsilane (49 mg, 0.42 
mmol) in dichloromethane (1 mL) at ambient temperature was treated with BF3 0Et2 (60 
mg. 0.42 mmol). stirred for 24 hours, and treated with saturated NaHCOs. The aqueous 
layer was extracted with dichloromediane. and the combined extracts were washed 
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sequendaUy with IM NaOH and brine, dried (Na2S04). filtered, and concentrated. Hash 
chromatography of the residue on silica gel with 10-25% ethyl acetate/hexane provided the 
desired compound. 
MS (DCI/NH3) m/z 430 (M+H)+: 

IH NMR (300 MHz, DMSO-dfi) S 8.01 (d. IH). 7.15 (t. IH), 7.05 (s, IH). 7.03 (d. IH). 
6.93 (t, IH). 6.89 (s, IH). 6.74 (s. IH). 6.70 (d. IH), 6.57 (d. IH). 6.46 (d. IH). 6.19 
(d, IH), 5.40 (s, IH). 3.78 (s. 3H). 3.33 (s. 3H). 1.88 (s. 3H), 1.22 (s, 3H). 1.16 (s. 
3H); 

HRMS calcd m/z for C27H27NO2S: 429.1763 (M+H)+. Found: 429.1764. 

Example Iftd 

Q-r3-f2.5-d i hYdr0-l0-methoxv-??4.trimpthvl.m - rnhen7Onvranon.4-nquinn1in. 
S-yDphenvn methvlcarhnnothinatf> 

Example 95 and methyl diiochlorofoimate were processed as in Example 15 to 
provide the desired compound. 
MS (DCI/NH3) m/z 474 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) 5 8.00 (d. IH). 7.26 (t. IH). 7.12 (d. IH). 7.01 (q. IH), 
6.89 (t. IH). 6.87 (s. IH), 6.78 (s. IH), 6.72 (d, IH). 6.57 (q. IH), 6.44 (q. IH), 6.20 
(d. IH), 5.39 (s. IH). 3.78 (s. 3H), 2.35 (s. 3H), 1.83 (s, 3H), 1.22 (s. 3H). 1.16 (s, 
3H); 

Anal^calcd for C28H27NO4S: C. 71.01; H. 5.74; N, 2.95. Found: C. 70.77; Hv 5.74; N. 
2.79. 

Example 105 

r3-f2 . 5-dthYdro-}0-mPthQXV-2.2.4-trimethvn-lH-ri]h^ n zonvrannr^4-flq.nnnlin.S. 
vnphenvn trifliinromethanRgii|fi[>n;^tfl 

A solution of Example 13 (100 mg. 0.25 mmol). triethylamine (70 uL, 0.5 mraol), 
and 4-dimediylaminopyridine (catalytic) in dichloromethane (10 mL) at -78 °C was treated 
dropwise with trifluoromethanesulfonic anhydride (50 \iL, 0.30 mmol), stirred for 30 
minutes at -78 °C, poured into saturated NaHCOa, and extracted with ethyl acetate. The 
extract was washed sequentially with water and brine, dried (Na2S04), filtered, and 
concentrated. The residue was purified by flash chromatography on silica gel with 15-85% 
ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 532 (M+H)+; 

IH NMR (300 MHz. DMSO-dfi) 5 8.02 (d, IH), 7.44 (t. IH). 7.30 (m, 2H), 7.17 (s, IH), 
6.93 (t, IH). 6.83 (s. IH), 6.71 (d, IH), 6.57 (d. IH). 6.43 (d. IH), 6.28 (d. IH), 5.40 
(s, IH). 3.78 (s, 3H). 1.83 (s. 3H). 1.22 (s. 3H). 1.15 (s. 3H); 
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Anal, calcd for C27H24NO5SF3: C. 61.01; H. 4.55; N. 2.64. Found: C, 61.17; H 4 60- 
N. 2.51. • • ♦ 

Examplft ]% 

5-r3-(4 . g-(lihY(1rn-4,4-(iimcthvl-?-oxa7oivnp h^nvi ].; >..5-dihvHrn.iA.T, f.jhp;ry 

2. 2.4-trimffl,hYl-lH-fnhRn7.opvrannn4 - f1qi,innHq p 

Example 52 (92.9 mg. 0.20 mmol). 2.trimethylstannyl-4.4-dimediyloxazoline (210 
mg, 0.80 mmol), and [ia'-is(diphenylphosphino)-ferrocene]dichloropaUadiura(ID (16 mg. 
0.02 mmol) in l-methyI.2.pyrrolidinone (2 mL) were purged with N2, heated at 85 »C for 3 
hours, partitioned between ediyl acetate (50 mL) and saturated KF (30 mL), stined for 1 
hour, and filtered through a pad of powdered sea shells (Celite®). ITie filtrate was washed 
with water, brine, dried (Na2S04). filtered, and concentrated. TTie residue was purified by 
flash chromatography on silica gel with 0-30% ethyl acetate/hexanes to provide die desired 
compound. 
15 MS (DCl/NHa) m/z 481 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) 6 8.02 (d. IH), 7.64 (d, IH). 7.62 (s. IH). 7.41 (d, IH). 
7.32 (t. IH), 6.92 (t, IH). 6.82 (s. IH), 6.71 (d. IH). 6.56 (dd, IH). 6.47 (dd, IH).' 6.25 
(d, IH). 5.40 (s. IH), 4.02 (s, 2H). 3.78 (s. 3H). 1.84 (s, 3H), 1.25 (s, 3H), 1 22 (s 
6H), 1.16(s,3H); 

Anal, calcd for C31H32N2O3O.7H2O: C, 75.49; H, 6.85; N, 5.68. Found: C, 75.83; H 
6.88; N, 5.29. 



10 



20 



Examplft 107 

ethyl 3-(2. , 5-dihvdro- 1 n-methoxv.2.2 4.tri methvl- 1 H-f 1 Ihenznpvmnnn ^- 
^ nauinnlin.5.vnh^n^"flT'' 

Example 106 (48 mg. 0.1 mmol) in 1.5 M sulfuric acid in eihanol (5 mL) was 
rcfluxed for 16 hours, cooled, poured into saturated NaHCOs. and extracted with ethyl 
acetate. The extract was washed with brine, dried (Na2S04), filtered, and concentrated. 
The residue was purified by flash chromatography on sflica gel with 30% ethyl 
30 acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 456 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 8.02 (d. IH). 7.76 (m. 2H). 7.48 (d. IH), 7.38 (t, IH). 
6.91 (t. IH). 6.85 (s, IH), 6.72 (d, IH). 6.56 (dd, IH), 6.46 (dd. IH). 6.26 (d. IH), 
5.40 (s. IH). 4.23 (q. 2H). 3.78 (s. 3H). 1.84 (s. 3H). 1.25 (t. 3H). 1.24 (s. 3H), 1.16 
35 (s. 3H); 

HRMS m/z calcd for C29H30NO4: 456.2175 (M+H)+ Found: 456.2175 
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Example in« 

3-f2.g-<lihY(lrO- tO-met hoXY-2 , 2 4-trim ethv l - 1 H -r l I h enzonvrannf ^ A-flqmnnlin-!S. 

vl^henznic aHr^ 

Example 107 (20 mg, 0.04 mmol) and UOH H2O (16.8 rag. 0.4 mmol) in 1:1: 1 
THF/metbanoI/water (3 mL) was stined for 48 hours, and concentrated. The residue was 
dissolved in IM NaOH (2 mL). washed with diethyl ether, treated with IM HCl to pH 3, 
and extracted with ethyl acetate. The extract was dried (Na2S04). filtered, and concentrated 
to provide die desired compound. 
MS (DCI/NH3) ra/z 428 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.02 (d. IH). 7.73 (m. 2H). 7.46 (d. IH), 7.35 (t. IH). 

6.91 (t. IH). 6.83 (s. IH), 6.71 (d. IH). 6.55 (dd. IH). 6.46 (dd. IH). 6.22 (d. IH). 

5.40 (s. IH). 3.78 (s. 3H). 1.83 (s. 3H). 1.24 (s. 3H), 1.16 (s, 3H); 

Anal, calcd for C27H25NO4: C. 72.86; H. 5.89; N. 3.28. Found: C, 72.89; H. 6.00; N, 

2.94. 

Example 109 

2.5-dihvdro-10~methoxv-2.2.4-trimethvl-5.n.mi» thvl-S.r2.prnpenvnphenvn. 
lH-rnhenzopvranor3.4-nqiiinnline 

Example 52 and allyltributyltin were processed as in Example 16 to provide the 
desired compound. 
MS (DCI/NH3) m/z 438 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 7.99 (d, IH), 6.91 (t, IH), 6.80 (m. 3H). 6.70 (s, IH). 
6.68 (d. IH), 6.56 (dd, IH), 6.44 (dd, IH), 6.16 (d. IH). 5.78 (ddt. IH), 5.39 (s, IH). 
4.94 (dq. IH). 4.88 (dq. IH). 3.78 (s, 3H), 3.17 (d, 2H). 2.13 (s. 3H). 1.86 (s. 3H), 
1.22 (S.3H), 1.16 (s, 3H); 

Anal, calcd for C30H31NO2: C, 82.35; H, 7.14; N. 3.20. Found: C. 81.99; H. 7.14; N, 
2.98. 

E?tample 110 

l-f3-f2.5-dihvdro-10-methnxv-2.2 4-trim ethvl-lH-rnhenzopvranon.4.nquinolin.5.vn-5. 

methvlphenvllethannnp 
Example 52 and tributyl(l-ethoxyvinyl)tin in dichloroethane (20 mL) was treated 
with silica gel (1.0 g) and formic acid (10 drops), heated to 40 °C for 6 hours, treated with 
water, and extracted with ethyl acetate. The extfact was washed with brine, dried (MgS04). 
filtered, and concentrated. The residue was purified by flash chromatography on silica gel 
with 5-10% ethyl acetate/hexanes to provide the desired compound. 
MS (DCI/NH3) m/z 440 (M+H)+; 
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IH NMR (300 MHz. DMSO-dg) S 8.01 (d. IH). 7.61 (s. IH). 7.51 (s. IH), 7.28 (s. IH), 
6.92 (t, IH). 6.80 (s. IH). 6.72 (d, IH). 6.56 (dd. IH), 6.49 (dd. IH). 6.24 (in, IH) 
5.40 (s, IH), 3.78 (s. 3H). 2.44 (s. 3H), 2.26 (s. 3H), 1.84 (s, 3H), 1.23 (s. 3H) 1 16 
(s, 3H). 



Example 1 1 1 

3-(2 . 5-d i hydrQ- 1 0-m6thOXY-? 2.4-trimCthvMH-rnK.n7nnvr.«n n .4.flqninnHn-^-y1V 

5-trimethvihftn7Pnrmfthnnr] 
A solution of Example 1 10 (0.022 g, 0.050 mmol) in THF (5 mL) at 0 °C was 
treated with methylmagnesium chloride (3M in THF. 0.83 ^iL), wanned to room 
temperature, stined for 1 hour. treated with saturated NH4CI. separated, and extracted with 
ethyl acetate. The extract was washed with brine and dried (MgS04), filtered, and 
concentrated to provide the desired compound. 
MS (Da/NH3) m/z 456 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) 5 7.98 (d, IH). 7.11 (s. IH). 7.08 (s. IH), 6.91 (t. 8H). 
6.78-6.63 (m, 3H). 6.55 (d, IH), 6.46 (d, IH). 6.18 (m, IH), 5.39 (s. IH), 4.84 (s, IH). 
3.73 (s, 3H), 2.14 (s. 3H). 1.88 (s. 3H). 1.24 (s. 3H). 1.23 (s, 3H), 1.22 (s. 3H). 1.16 ' 
(s. 3H). 



Example 

5-r3-f2-fHranYnnhenvll-2,5-dtfivdm-in.mPtho y v.2.2.4.trimffhvi. 

lH-rnhen70nvrannn4-f|f].,innlinf 
Example 52 and 2-(tributylstannyl)furan were processed as in Example 1 6 to 
provide the desired compound. 
MS (DCI/NH3) m/z 456, 450 (M+H)+; 

IH mAR (300 MHz, DMSO-dg) 5 8.0 (d, IH), 7.69 (s, IH). 7.48 (d. IH), 7.23 (t. IH). 
7.05 (d, IH), 6.88 (t, IH), 6.81 (s, 2H). 6.70 (d, IH), 6.54 (m. 2H), 6.47 (d, IH). 6.23 
(s. IH), 5.41 is, IH). 3.78 (s, 3H), 1.88 (s. 3H), 1.24 (s, 3H), 1.16 (s, 3H); 
Anal, calcd for C30H27NO3 H2O: C. 77.07; H, 6.25; N. 3.00. Found: C, 77 27- H 5 97- 
N. 3.23. 



Example in 

2 . 5-dihydro-lQ-methoyY-2 , ? 4-trimethvl-5-r3-methvi-s.M H.pyr r oiidin^ 1 -ynph^nvii- 

IH-rnhen7onvrannn.4-f|q.iin^lj,^ft 

Example 1 1 and pyrrolidine were processed as in Example 17 to provide the desired 
compound. 
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MS (DCI/NH3) mJz 467 (M+H)+: 

IH NMR (300 MHz. DMSO-d^) 6 7.97 (d, IH). 6.93 (t. IH), 6.67 (s. IH). 6.67 (d. IH). 
6.56 (d. IH). 6.49 (d. IH). 6.22 (s. IH). 6.14 (m, 3H). 5.39 (s. IH). 3.79 (s. 3H). 3 04' 
(m. 4H), 2.07 (s. 3H). 1.92 (s. 3H). 1.87 (ra. 4H). 1.21 (s, 3H). 1.17 (s. 3H). 

ExamnlR 114 

^f2.^dihY^1^^IO-TPr^hoTv-2.2■4-triITlftrhvl-]H■f1^hPnrnpv^,.^ o ^^.4-fin..innlin- 

5-^lethvn-5.N-HilnpthYl^en7i■naIninP■ 

Example 1 1 and methylainine were processed as in Example 17 to provide the 
desired compound. 
MS (PCmai) m/z 427 (M+H)+; 

»H NMR (300 MHz. DMSO-dg) 5 7.98 (d. IH). 6.92 (t. IH). 6.67 (d. IH). 6.61 (s. IH). 
6.56 (d. IH), 6.46 (d. IH). 6.18 (br s, 2H). 6.14 (br s, IH). 6.10 (s. IH). 5.58 (q.'lH),' 
5.38 (br s. IH), 3.79 (s. 3H), 2.50 (d, 3H). 2.04 (s. 3H). 1.90 (s, 3H). 1.22 (s 3H) 
1.15 (s, 3H); 

Anal, calcd for C28H30N2O2-0.5H2O: C. 77.21; H, 7.17; N. 6.43. Found: C. 77 65- H 
7.13; N. 5.97. * ' 

Examnle U S 

3-f2.5-dihY(1rO-10-mPthoxv-? ?.4-trim..thv].lH.rnhe.n7nnvr.nnn .4-flnntnnlin.S-yn.^. 

methvl.N-<'2.Dronenvl'>hp.n7;^pi^^ 

Example 1 1 and aUylamine were processed as in Example 17 to provide the desired 
compound. 

MS (DCI/NH3) m/z 453 (M+H)+; 

>H NMR (300 MHz. DMSO-dg) 5 7.98 (d. IH). 6.92 (t. IH). 6.67 (d, IH). 6.56 (d, H). 
6.45 (d. IH). 6.24 (br s. IH). 6.14 (m. 3H), 5.76 (m. IH). 5.63 (t. IH), 5.37 (br s. IH), 
5.10 (qd. IH), 5.02 (qd. IH), 3.79 (s. 3H). 3.50 (m, 2H). 2.02 (s, 3H), 1.89 (s. 3H), 
1.22 (s, 3H), 1.15 (s, 3H); 

Anal, calcd for C23H25NO2: C. 79.51; H. 7.25; N. 4.03. Found: C. 79.35; H. 7.30; N 
3.89. 



Example 1 16 

3..:(?.g-dihvdrO- 1 0-mPthox.v.2.2.4-trim..f hv|. 1 H-r 1 1h.>nTn pvrannn.4-nrT,innlin. 
5-Yl)-N-(2-mPthoyvethvlV5-nipth vlhen7PnnminP 
Example 1 1 and 2-methoxyethylamine were processed as in Example 17 to provide 
the desired compound. 
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JH NMR (300 MHz. DMSO-dg) 5 7.98 (d. IH). 6.95 (t. IH). 6.65 (d. IH). 6.60 (s, IH). 
6.54 (d. IH). 6.44 (d, IH). 6.22 (s, IH). 6.17 (s, 2H), 6.13 (s. IH). 5.41 (t. lOH). 5.38 
(s. IH). 3.79 (s, 3H). 3.26 (q. 2H). 3.20 (s, 3H,). 2.98 (q. 2H). 2.03 (s. 3H). 1.90 (s, 
3H), 1.22 (s. 3H). 1.15 (s. 3H). 

5 

Examplft 117 

3-f2.3-dihvdrn-10-methoxv-2.?4.trimflthvl-m- m hen7npvrannn.4-nqtnnnlin- 
5-Yl)-N-f2-nronenvl>hen7RnaminP 
Example 52 and allylamine were processed as in Exampte 17 to provide the desired 
10 compound. 

MS (DCI/NH3) m/z 439 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 7.99 (d. IH). 6.91 (t, IH). 6.86 (t. IH). 6.67 (d. IH). 
6.63 (s. IH), 6.55 (d. IH). 6.44 (m. 2H), 6.33 (m, 2H), 6.14 (d. IH), 5.78 (m. 2H), 
5.37 (s. IH), 5.12 (qd, IH). 5.03 (qd. IH), 3.79 (s. 3H), 3.51 (m. 2H). 1.88 (s. 3H). 
15 1.22 (s. 3H), 1.14 (s, 3H); 

Anal, caicd for C29H30N2O2: C, 79.42; H, 6.89; N, 6.39. Found: C. 79.03; H, 7.05; N, 
6-17. 



Example IIR 

20 N'-f3-f2 . 5-dihYdrO-10-methoxv-2.2.4.trimethvl-lH-rnhPnrnpy r anor3.4-nq..innHn-S-vn^ 

S-methvlphpnyll-N.I ^-dimftthvliiiya 
A solution of Example 115 (0.1 12 g. 0.247 mmol) in 10% ethanol/water (10 mL) 
was treated with l,4-diazabicyclo[2.2.2] octane (0.056 g. 0.495 mmol) and 
chlorotris(triphenylphosphine)rhodium(I) (0.115 g, 0.124 mmol), refluxed for 15 hours, 

25 poured into 5% HCl. stinred 20 minutes, neutralized with NaHCOa, and extracted with ethyl 
acetate. The extract was washed with brine, dried (NazSOA), filtered, and concentrated. 
The residue was purified by flash chromatography on silica gel with 20-33% ethyl 
acetate/hexanes to provide the desired aniline. 

The aniline (0.030 g, 0.073 mmol) was dissolved in 2:l/toIuene:THF (7 mL), 

30 treated sequentially with diisopropylethylamine (38 jiL, 0.2 18 mmol) and 

N.N.dimeihylcarbamoyl chloride (20 ^L, 0.218 mmol), refluxed for 18 hours, cooled, 
treated with water, and extracted with ethyl acetate. The extract was washed with brine, 
dried (MgS04), filtered, and concentrated. The residue was purified by flash 
chromatography on silica gel widi 25-50% ethyl acetate/hexanes to provide die desired 

35 compound. 
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m NMR (300 MHz, DMSO-de) 5 8.15 (s. IH). 7.98 (d, IH). 7.10 (br s. 2H). 6.91 (t. 
IH). 6.69 (d. IH). 6.63 (s. IH). 6.56 (d. IH). 6.54 (s. IH). 6.46 (d. IH), 6.16 (br s. 
IH). 5.38 (s. IH), 2.85 (s, 6H), 2.09 (s. 3H), 1.86 (s. 3H), 1.24 (s, 3H), 1.14 (s, 3H); 
HRMS m/z calcd for C30H39N3O3: 484.2600 (M+H)+ Found: 484.2601. 

Example 1 19 

N-r3-f2.5-dihvdn>- 1 0-methoxv-2.7.4-trimethvl-l H-ri lhenropvrannr3.4.flqninnlin. 

5.vnphenvnhp»n7Mii.m«^hj,nj,]nninft 
Example 1 1 and benzylamine were processed as in Example 17 to provide the 
desiied compound. 

IH NMR (300 MHz. DMSOde) 6 7.97 (d, IH). 7.23 (m, 5H), 6.80 (m. 2H), 6.65 (d, 
IH), 6.59 (s. IH), 6.53 (d. 2H), 6.49 (s. IH), 6.20 (m, 3H). 6.16 (t. IH), 6.12 (s. IH), 
5.35 (s. IH), 4.10 (b, 2H), 3.78 (s, 3H), 1.83 (s, 3H), 1.22 (s, 3H), 1.14 (s, 3H); 
HRMS m/z calcd for C33H32O2N2: 488.2464 (M+H)+ Found: 488.2468. 

Example 120 

5-rf3.5-dichlomhenvnmethvlene1-'?S-dihvdm-in-i n ethnxv-2.2.4.trimethyl. 
lH-rnbenzoT>vranon.4-flquinnlina 
Example IF and 3,5-dichlorobenzylmagnesium bromide were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 464 (M+H)+; 

IH NMR (300 MHz, DMSO-de) isomer 1: 5 8.17 (d, IH). 7.32 (s. IH), 6.96 (s. 2H), 
6.81-6.74 (m, 4H). 6.45 (s, 2H). 5.11 (s. IH). 3.93 (s, 3H). 1.88 (s, 3H). 1.22 (s. 3H), 
0.89 (s. 3H); isomer 2: 8 8.29 (d, IH), 7.78 (s, 2H), 7.45 (s, IH), 7.23 (t, IH). 7.18 (d, 
IH), 7.16 (d, IH). 6.84 (d. IH), 6.66 (s. IH). 5.59 (s. IH), 5.47 (s, IH), 3.93 (s, 3H), 
1.96 (s. 3H), 1.27 (s. 6H); 

HRMS calcd m/z for C27H23CI2NO2: 463. 1 106 (M+H)+. Found: 463. 1 112. 

Example 121 

5-r(4-chlprQDhenvl)methvlenel-2.5-dihvdro-10.methn x v-2.2.4-trimethvl. 

lH-rnhen7npvmnnn.4-f1qninnlinp. 
Example IF and 4-chlorobenzylmagnesium bromide were processed as in Example 
IB to provide the desired compound. 
MS (DCI/NH3) m/z 430 (M+H)+; 

IH NMR (300 MHz, DMSO-de) isomer 1: 5 8.26 (d, IH). 7.75 (d. Hz. 2H). 7.42 (d, 2H). 
7.18 (t. 2H). 6.89 (d, IH), 6.74 (d, IH), 6.61 (s, IH). 5.54 (s. IH), 5.46 (s. IH), 3.91 
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(s, 3H). 1.97 (s. 3H). 1.26 (s. 6H); isomer 2: 6 8.13 (s, IH), 7.18 (t, IH). 7.04 (d. 2H), 
6.82-6.71 (m. 5H), 6.46 (s, IH), 6.41 (s. IH). 5.04 (s, IH). 3.91 (s. 3H) 1 84 (s 3H)' 
1.22 (s, 3H). 0.90 (s, 3H); 

HRMS calcd m/z for C27H24CINO2: 429.1496 (M+H)+. Found: 429.1500. 

Example \77 

2.5-d i hvdro-lQ-methoxv-2.2.4.frimfffiiY|-s-rp - 
(trifluQromefhvl)PhenvllmerhvlenH-iH-rn-K.nTr^PY r annn4.f)T »n ^n^P 
Example IF and 3-trifluoK)methylmagnesium bromide were processed as in 
Example IB to provide die desired compound. 
MS (DCI/NH3) m/z 464 (M+H)+; 

IH NMR (300 MHz. DMSO-de) isomer 1: 5 8.28 (d. IH), 8.13 (s. IH), 7.98 (d, IH), 
7.65-7.56 (m. IH). 7.33-7.39 (m, IH). 7.21 (t. IH). 6.83-6.78 (m, 2H). 6.75 (i, IH). 
6.64 (s. IH). 5.68 (s. IH). 5.48 (s. IH). 3.92 (s. 3H). 1.99 (s. 3H). 1.27 (s, 6H); isomer 
2: 5 8.17 (d, IH). 7.65-7.56 (m. IH). 7.45 (d. IH). 7.39-7.33 (m, IH). 7.27 (d. IH). 
7.17 (t. IH), 6.83-6.78 (m. 2H). 6.75 (t. IH). 6.56 (s. IH), 6.40 (s, IH). 5.01 (s. IH) 
3.92 (s. 3H). 1.88 (s. 3H). 1.19 (s, 3H). 0.78 (s. 3H); 
HRMS calcd m/z for C28H24F3NO2: 463.1759 (M+H)+. Found: 463.1762. 

Examplft ^7'^ 

5-rf2.6-dinnornnh>-nvnmethvlftnp]-7,^ -dihvrim-in-methnxv-2.2d- 
trimethvl-lH-rilhftn7npvr!i,^ on.4-nqiiinf.i;nf . 

Example IF and 2,6-difluorobenzylmagnesium bromide were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 432 (M+H)+; 

iH NMR (300 MHz, DMSO-dg) isomer 1: 5 8.32 (d. IH), 7.19 -7.08 (m. 3H). 6.92 (t, 
IH). 6.81 - 6.76 (m. 2H). 6.64 (s. IH), 6.54 (d, IH). 5.49 (s. IH). 5.46 (s. IH). 3.92 (s, 
3H), 2.11 (s, 3H). 1.25 (s. 6H); isomer 2: 5 8.18 (d, IH). 7.38 (t, IH). 7.19-7.08 (ra. 
3H), 6.81-6.76 (ra. 2H), 6.67 (d. IH), 6.21 (s, IH), 6.19 (s, IH), 4.96 (s, IH). 3.93 (s. 
3H). 1.91 (s, 3H), 1.16 (s, 3H). 0.61 (s, 3H); 

HRMS calcd m/z for C27H23F2NO2: 43 1. 1697 (M+H)+. Found: 431. 1704. 

Example 124 

5-rf2-chlQronhenvnmethvlpne1-2 5.HihY^, p .l0.methnxv-2.2.4-trimMhyl. 
1 H-f 1 11vn7^py rannn.4-f|q jijn< ;Tli ny 
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Example IF and 2-chloroi3enzylmagnesium bromide were processed as in Example 
IB to provide the desired compound. 
MS (DCIWH3) m/z 430 (M+H)+; 

JH NMR (300 MHz, DMS0-d6) isomer 1: 5 8.1 1 (d, IH), 7.47 (d, IH). 7.40 (d, IH), 
7.23-7.10 (m. 3H). 6.84-6.74 (m. 2H). 6.71 (s. IH). 6.66 (s. IH). 6.01 (s. IH). 5.47 (s. 
IH). 3.93 (s. 3H), 2.02 (s, 3H). 1.25 (s. 6H): isomer 2: 5 8.27 (d. IH). 8.18 (d. IH), 
7.41 (t. IH). 7.26 (d. IH). 7.01 (t. IH), 6.84-6.74 (m, 4H). 6.47 (s, IH). 6.37 (s. IH). 
5.00 (s. IH), 3.93 (s, 3H), 1.88 (s. 3H), 1.18 (s, 3H). 0.73 (s. 3H); 
HRMS calcd m/z for C27H24CINO2: 429.1496 (M+H)+ Found: 429.1497. 

Example 

5-r(2.6-dichloronh<'nvnmethvlftni. 1-2.5-riihvHro.l0.methnxv-?7 4- 
trimethvl.1H-rnhftn7npvra nor:^.4.nf i iiinnlinP 

Example IF and 2,6-dichlorobenzylmagnesium bromide were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 464 (M+H)+; 

»H NMR (300 MHz. DMSO-dg) isomer 1: 5 8.27 (d, IH). 7.16 (m. 2H), 7.07 (t. IH). 
6.81-6.76 (m. 3H). 6.68 (d. IH), 6.30 (s, IH). 5.47 (s. IH). 4.90 (s. IH). 3.93 (s. 3H). 
1.96 (s. 3H). 1.15 (s. 3H). 0.59 (s. 3H); isomer 2: 5 8.37 (d. IH). 7.45 (d. 2H). 7.31 (t, 
IH). 7.16 (m. 2H). 6.77 (m. IH), 6.65 (s. IH). 6.44 (d. IH). 6.34 (s. IH), 5.60 (s. IH). 
3.91 (s, 3H). 2.20 (s, 3H). 1.25 (s. 6H); 

HRMS calcd m/z for C27H23CI2NO2: 463. 1 106 (M+H)+. Found: 463. 1 1 14. 

Example 12^ 

5-rf2-flU0mnhenvnmcthvlpne1-2.5-dihvrtrr v l0.methnxv.2.2.4-trimethyl- 
IH-nihflnynpvrnnnp 4-f1quinnlin(. 

Example IF and 2-fluorobenzylmagnesium bromide were processed as in Example 

IB to provide the desired compound. 
MS (DCI/NH3) m/z 4 1 4 (M+H)+; 

IH NMR (300 MHz. DMSO-de) isomer 1: 5 8.30 (d. IH). 8.23 (m. IH). 7.28 (m, IH), 
7.19 (t, IH). 7.18 (d. IH). 6.93 -6.75 (m. 3H). 6.76 (d. IH), 6.65 (s. IH). 5.77 (s, IH). 
5.49 (s, IH). 3.93 (s. 3H). 2.01 (s. 3H), 1.25 (s. 6H); isomer 2: 5 8.17 (d. IH). 7.28 (m, 
2H). 7.18 (d. IH), 7.14-7.06 (m. 2H), 6.79 (m. 2H). 6.72 (d. IH). 6.41 (s. IH). 6.38 (s. 
IH). 5.00 (s. IH). 3.93 (s. 3H). 1.87 (s. 3H). 1.18 (s. 3H). 0.76 (s, 3H); 
HRMS calcd m/z for C27H24FNO2: 413.1791 (M+H)+ Found: 413.1788. 

E?tamplc 127 
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2 . 5-dihV(1ro-10-methoxv.2.2.4.trin^f .tti Yi-S - fr4.5.dihvHrr^.4.4-dimpfhvT-?. 
QXaZ0lvl>mpthvlene1-lH-rnhP,^7 0Dvrannn.4-flqiiinf> |;T1ff 
Example IF and 4,4.dimethyI-2-oxazoIine-2-methymthium were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 417 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) isomer 1: 8 8.34 (d. IH), 7.19 (t. IH), 6.83-6.78 (m. 
2H). 6.74-6.70 (m, 2H). 5.48 (s, IH). 5.08 (s, IH), 3.98 (s, 2H), 3.92 (s. 3H). 1.99 (s. 
3H), 1.22 (s, 3H), 1.20 (s. 9H); isomer 2: 5 8.06 (d, IH), 7.14 (m, IH). 6.80 (m. IH), 
6.76 (m. IH). 6.72 (m, IH). 6.42 (s. IH). 5.96 (s. IH), 5.35 (s. IH), 3.90 (s, 3H), 3.72 
(m, 2H), 1.93 (s. 3H), 1.32 (s. 3H). 1.20 (s. 6H). 1.11 (s. 3H); 
HRMS calcd m/z for C26H28N2O3: 417.2178 (M+H)+. Found: 417.2176. 



Example 

2.5-dihYdrQ-IO-mf-thnvv-2.2.4-trimftthvl-5.(2-pvriHi,,Yl rnethvlenft^-1H. 
rnhen7npvrnnnf^.4-nqiiinnlinp. 

Example IF and 2-methylpyridyllithium were processed as in Example IB to 
provide the desired compound. 
MS (DCl/NHs) m/z 397 (M+H)+; 

IH NMR (300 MHz, DMSO-dfi) isomer 1: 5 8.50 (m. IH). 8.31 (d, IH). 8.25 (d, IH). 
7.83 (t. IH). 7.20 (d. IH). 7.19 (m. IH). 6.95 (d. IH). 6.83 (d, 1 H.). 6.78 (d. IH). 
6.64 (s. IH). 5.77 (s. IH). 5.49 (s. IH). 3.92 (s, 3H). 2.00 (s, 3H). 1.27 (s. 6H). isome 
2: 6 8.43 (m. IH). 8.15 (d. IH). 7.48 (t. IH). 7.22 (d, IH). 7.15 (d. IH), 7.08 (m, IH). 
6.88 (d, IH), 6.78 (d, IH). 6.77 (t. IH). 6.46 (s, IH). 6.38 (s. IH). 4.99 (s. IH), 3.92 
(s. 3H), 1.87 (s. 3H), 1.21 (s, 3H). 0.89 (s. 3H); 
HRMS calcd m/z for C26H24N2O2: 397.1916 (M+H)+ Found: 397.1923. 



Example 12Q 

2.5-dihYdrO-IO-metllO?{V-2,2 4-trimethv|.5-f2.thienvn.1 H-rnMn^ o nvninnn 4.flq..innHn^ 

Example IF and 2-thienyllithium were processed as in Example IB to provide the 
desired compound. 

MS (DCI/NH3) m/z 391 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) 5 8.01 (d, IH). 7.38 (d. IH). 6.95 (dd. IH). 6.93 (s. 
IH). 6.81 (dd. IH), 6.68 (d. IH), 6.65 (d, IH). 6.64 (d. IH), 6.46 (d, IH). 6.21 (d. 
IH). 5.39 (s. IH). 3.81 (s. 3H). 1.95 (d. 3H). 1.21 (s. 3H). 1.15 (s. 3H). 



Example 130 
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2^dihYdn)-9J()-dimPthoyY-?..2.4-trimPthvl-5-r2.nmppnvn.m.r iihen7nnvn.nnn 

flquinolinft 

U,4-trimethoxybenzene was processed as described in Schemes 1 and 2 to provide 
the desired compound. 

MS (DCI/NH3) m/e 378 (M+H)* 

IH NMR (300 MHz. DMSO-dfi) 5 7.93 (d. IH). 6.82 (d. IH). 6.61 (dd, 2H). 6.22 (d. 
IH), 5.81 (ddt, IH), 5.70 (dd, IH). 5.44 (s, IH). 5.01 (m, 2H), 3.76 (s, 3H). 3.67 (s. 
3H). 2.35 (m. 2H). 2.16 (s, 3H). 1.17 (s. 3H). 1.16 (s. 3H). 

E?{amnle 131 

5-(2-CYCl0tiexen-l-vn-2.5-dihvdro.Q10-dimPthnvv-9 2 .4.trimethvl-IH- 
rilhen/opvrannr^ 4-f]f]^ij^^^ljng 
1,2,4-trimethoxybenzene was processed as described in Example 130 but 
substituting 3-iiimethylsilylcycIohexene for aUyltrimethylsilane to provide die desired 
compound. 

MS (DCI/NH3) m/e 418 (M+H)*; 

IH NMR (300 MHz. DMSO d^) 5 8.03 (d, IH), 8.01 (d, IH). 6.83 (d, IH). 6.82 (d. IH). 
6.60 - 6.69 (ra, 4H), 6.31 (d, IH), 6.27 (d. IH). 5.6-5.8 (m, 4H). 5.35-5.52 (m, 4H). 
5.11 (m. IH), 5.09 (m, IH). 3.77 (s. 6H). 3.69 (s. 3H), 3.68 (s, 3H). 2.25 (m. 4H). 2.13 
(s, 3H), 2.10 (s, 3H). 1.95 (m. 4H). 1.6 (ra. 4H).1.31 (s. 3H). 1.29 (s. 3H), 1.07 (s. 
3H), 1.04 (s. 3H). 

(249978) Example 1^2 Claim 

2.5-dihYdrO-10-meihOXY-5-(3-methvl-^-hiimnvlV2.2.4-tri ^ ethvl-lH-rnhenzopvrannr3.4- 

flqwnolipe 

Example 2B and 3-methyl-l-trimeihylsilyl-2.butene (prepared according to Fleming, 
eL oL Synthesis 1979, 446.) were processed as in example 2 to provide the desitrd 
compound. 

MS (DCI/NH3) m/e (M+H)+ 376; 

IH NMR (300 MHz. DMSO-dg) 5 8.10 (d. J=8 Hz. IH). 7.01 (t. J=8 Hz, IH). 6.65 (d, 
J=8 Hz. IH). 6.62 (d, J=8 Hz. IH), 6.49 (d, J=8 Hz, IH). 6.25 (br s, IH), 5.57 (s. IH), 
5.55 (dd. J=17, 11 Hz. IH). 5.41 (s. IH). 4.64-4.56 (m, 2H), 3.83 (s, 3H). 2.14 (s. 3H). 
1.31 (s, 3H). 1.01 (s. 3H), 0.86 (s, 3H). 0.83 (s. 3H); 

13c NMR (100 MHz. DMSO-de) 5 156.31. 153.48. 145.02. 143.74, 133.05. 128.73. 
127.10, 126.82. 126.27. 119.20. 118.15. 114.05. 113.11. 110.85. 109.36. 105.24. 
78.33. 55.69. 49.12. 44.84. 29.53. 26.14. 23.53. 23.43. 23.35; 
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Anal, calcd for C25H29NO2M/4H2O: C. 79.02; H, 7.82; N, 3.69. Found: C 79 09- H 
7.94; N. 3.59. . • . . 

Example 13-^ 

2.^d i hYdrO-10-mPthoxv-.5-(.5.5-dimerhv1-?-rvrlnhP^ p nvl%??4-triq ,^thY|- ]H ^ 
rnben?:onvranor^.4-f]q.i;n^linP 

Example 2B and 5>dimethyl-l-trimethylsllyl-2-cyclohexene (prepared from 5^ 
dunethyI-2-cycIohexene-l-ol by the method of Tsuji, et oL 7. Org. Chem. 1996, 61, 
5779) were processed as in example 2 to provide the desired compound as a 1.8: 1 
inseparable mixture of diastereomers. 
MAJOR; 

MS (DCI/NH3) m/e (M+H)+ 416; 

IH NMR (300 MHz. DMSO-dg) 5 8.08 (d, J=8 Hz, IH). 7.07 (t, J=8 Hz. IH). 6.69 (d. 
J=8 Hz. IH). 6.64 (d. J=8 Hz. IH). 6.25 (br s. IH). 5.85 (m. IH), 5.62-5.71 (m. IH).' 
5.46 (s. IH). 5.45 (d. J=10 Hz. IH). 3.86 (s. 3H), 2.41-2.33 (m. IH), 2.11 (s, 3H), 
1.84-1.72 (m, IH). 1.68-1.48 (m. 2H). 1.30 (s. 3H). 1.35-1.21 (m. IH). 1.01 (s 3H) 
0.76 (s. 3H). 0.53 (s. 3H): 

Anal, calcd for C28H33N02»1/2H20: C. 79.21; H. 8.07; N. 3.30. Found: C. 79 31- H 

7.75; N, 3.11. 

MINOR: 

IH >fMR (300 MHz. DMSO-dg) 5 8.02 (d. J=8 Hz. IH). 7.09 (t, J=8 Hz. IH). 6.70 (d. 
J=8 Hz, IH). 6.64 (d. J=8 Hz. IH), 6.57 (d. J=8 Hz, IH). 6.20 (br s, IH). 5.60-5.52 (m. 
IH). 5.50 (d, J=10 Hz. IH), 5.14 (m. IH). 5.41 (m. IH). 3.86 (s, 3H). 2.41-2.33 (m. 
IH). 2.09 (s. 3H). 1.91-1.78 (m. IH). 1.68-1.48 (m. 2H), 1.35-1.21 (m. IH), 1.28 (J. 
3H), 1.07 (s, 3H). 0.92 (s, 3H), 0.51 (s. 3H). 

Examplft m 

rel f5R.2'R) 2 . g-dihydro-10-methoxv-.5-f2-OXQ-3-tfttrnhY Hm p vranv]V:> 0. 4-tnmethvl.1H- 

rnben7onvrannr3.4-flq..,n^ljn^ 
Example 2B and 3,4-dihydro-6-(trimethylsaoxy)-2H-pyran were processed as in 
Example 2 to give 41% Example 134 and 48% Example 135. 
MS (DCI/NH3) tn/e 406 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) 5 8.12 (d, J=8 Hz, IH), 7.05 (t. J=8 Hz, IH). 6.67 (d, 
J=8 Hz. IH). 6.63 (d. J=9 Hz. IH), 6.49 (d, J=8 Hz, IH), 6.42 (d, J=5 Hz. IH). 6.21 
(d. J=2 Hz. IH). 5.44 (br s. IH). 4.35-4.00 (m. 2H), 3.86 (s, 3H), 2.77-2.67 (m. IH). 
2.17 (s. 3H). 2.01-1.50 (m. 4H). 1.27 (s. 3H). 1.01 (s. 3H); 
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13c NMR (100 MHz, DMSO-dg) 6 169.93. 156.40. 152.16. 145.53. 133.80. 128.46. 
127.75. 127.20. 126.66, 117.38, 116.74. 113.45. 112.07. 109.23. 109.19. 105.44,' 
98.19. 72.79. 69.09. 55.62. 49.44. 46.37. 29.45. 27.13. 23.20. 21.46. 20.'22, 19.61; 
Anal, calcd for C25H27NO4M/2H2O: C. 72.44; H. 6.81; N, 3.38. Found: C. 72 66- H 
5 6.92; N. 2.91. 

Examplft ns 

mti (SR. 2'S) 2..'>-dihYdrO-|0-TnprhOXV-5-f2-OXO-3.retrahvdmpvn>n v n-2.2.4.trime.thyl- 

lH-rnben7onvrannn.4-nqiiinnlin,» 
10 Example 2B and 3.4-dihydro-6-(trimeihyIsaoxy)-2H-pyran were processed as in 

Example 2 to give 41% Example 135 and 48% Example 135A. 
MS (DCI/NH3) m/e 406 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.12 (d. J=8 Hz. IH). 7.05 (t. J=8 Hz. IH). 6.67 (d, 
J=8 Hz. IH). 6.63 (d. J=9 Hz. IH). 6.49 (d. J=8 Hz. IH). 6.42 (d. J=5 Hz. IH). 6.21 
15 (d. J=2 Hz, IH), 5.44 (br s, IH), 4.35-4.00 (m. 2H). 3.86 (s, 3H). 2.77-2.67 (m. IH), 
2.17 (s, 3H), 2.01-1.50 (m. 4H), 1.27 (s. 3H). 1.01 (s. 3H); 

13c NMR (100 MHz. DMSO-dg) 6 169.93. 156.40. 152.16. 145.53, 133.80. 128.46. 
127.75. 127.20. 126.66. 117.38, 116.74. 113.45. 112.07. 109.23. 109.19, 105.44. 
98.19, 72.79, 69.09. 55.62. 49.44. 46.37. 29.45, 27.13. 23.20, 21.46. 20.22, 19.61; 
20 Anal, calcd for C25H27N04»1/2H20: C, 72.44; H, 6.81; N, 3.38. Found: C, 72.66; H, 
6.92;-N. 2.91. 

Example 135 A 

anti r5R. 2'S) 2.5-dihvdro-in-methnxv-'>-<-? . oxo.3-tetrahvdropvranvn-2.2.4.trimethvl- 
25 lH-rnhen7Qpvranor3.4 -flquinoline 
MS (DCI/NH3) m/e 406 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.06 (d. J=9 Hz. IH). 7.06 (t. J=8 Hz. IH). 6.70 (d, 
J=8 Hz, IH), 6.65 (d, J=9 Hz. IH). 6.50 (d. J=8 Hz. IH). 6.27 (d. J=8 Hz. IH). 6.21 
(d. J=2 Hz. IH). 5.46 (s. IH). 4.01-4.10 (m. 2H). 3.87 (s, 3H), 2.81 (m, IH). 2.14 (m. 
30 3H). 1.68 -1.61 (m. 2H). 1.27 (s. 3H). 1.16-1.36 (m, 2H). 1.03 (s, 3H); 

13c NMR (100 MHz, DMSO-de) S 172.14, 156.33, 150.95. 145.21, 134.18, 127.71, 
127.38. 127.20, 126.73. 118.09. 116.66. 113.53. 112.78. 110.56. 105.45. 71.40. 66.76. 
55.52, 49.49, 29.46. 27.38. 23.69. 21.05. 20.79; 

Anal, calcd for C25H27N04«1/4H20: C. 73.24; H. 6.76; N. 3.42. Found: C. 72.89; H. 
35 7.07; N. 3.05. 
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Example pf^ 

2 . g-dihYdro-l(>-mfithoxY-5-f3-cvclonpntf'nvivr:>4-r»n,.>|^y|.tff ^ 

flquinnlitiff 

5 Example 2B and cyclopenten-2-yltrimethyIsiIane were processed as in Example 2 to 

provide the desired compound as an inseparable mixture of two diastercomers (1.5:1). 
MS (DCI/NH3) m/z 374 (M+H)+; 
IH NMR (300 MHz, DMSO-dfi) 

Major diasteteomer: 6 8.05 (d. IH), 7.09 (t, IH). 6.72 (d, IH). 6.66 (d. IH). 6.58 (d, 
10 IH), 6.19 (s, IH). 5.77 (ddd, IH), 5.50 (d. IH), 5.43 (s, IH). 5.19 (ddd. IH). 3.87 (s. 
3H), 2.90 (m. IH). 2.43-2.15 (ra, 2H). 2.09 (s, 3H), 1.97-1.70 (m, 2H). 1.31 (s, 3H). 

1.09 (s, 3H); 

Minor diastereomer: 5 8.07 (d. IH). 7.08 (t. IH). 6.70 (d. IH). 6.66 (d, IH). 6.61 (d, 
IH). 6.22 (s. IH). 5.82-5.70 (m. 2H). 5.48 (d. IH). 5.41 (d. IH). 3.88 (s. 3H). 2.92 (m. 
15 IH), 2.30 (m. IH). 2.20 (m. IH), 2.15 (s. 3H). 1.50 (m. 2H). 1.33 (s, 3H). 1.05 (s. 3H)'; 
HRMS calcd m/z for C25H27NO2: 373.2042. Found: 373.2049. 

Example ^7 

2.5slihY(iffhlO-mPThoyY-5-f3-cvclnhi'rpnviV2/?.d.trim^fh v i.m.rnh^n^^ 

^ flquinnlitift 

Example 2B and cyclohexen-2-yltrimethylsilane were processed as in Example 2 to 
provide the desired compound as an inseparable mixture of two diastercomers (1.1:1). 

MS (DCI/NH3) m/z 388 (M+H)+; 

IH NMR (300 MHz. DMSad6) 
25 Major diastereomer: 6 8.05 (d. IH). 7.06 (t. IH). 6.67 (d. IH). 6.64 (d. IH). 6.59 (d. 
IH), 6.19 (s, IH), 5.82 (m. IH). 5.72 (m. IH). 5.41 (s, IH). 5.40 (d. IH). 3.87 (s, 3H). 
2.29 (ra, IH), 2.13 (s, 3H), 1.95-1.80 (m. 2H). 1.72-1.50 (ra. 2H). 1.38-1.10 (ra. 2H). ' 
IJO (s. 3H), 1.02 (s, 3H); 

Minor diastereomer: S 8.03 (d. IH). 7.07 (t. IH). 6.68 (d, IH), 6.63 (d, IH). 6.57 (d. 
30 IH). 6.15 (s. IH), 5.62 (m. IH), 5.54 (m, IH), 5.46 (s, IH). 5.09 (m. IH). 3.85 (s, 
3H). 2.29 (ra. IH), 2.10 (s, 3H). 1.95-1.80 (ra. 2H). 1.72-1.50 (m. 2H), 1.38-1.10 (m. 
2H). 1.28 (s. 3H), 1.05 (s. 3H); 

HRMS calcd m/z for C26H29NO2: 387.2198. Found: 387.2206. 
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Example Hf^ 

2.5-dihYdrQ-lQ-metho;tY-5-r3-hurflnvlV??.4-trimpfhvl.l H .fnhRn7npvr;,nnn.4-nqiii 

Example 2B and 2-butenyltriinethyIsilane were processed as in Example 2 to provide 
the desired compound as an inseparable mixture of two diastereomers (1.3: 1). 
MS (DCI/NH3) m/z 362 (M+H)+; 

iH NMR (300 MHz, DMSO-dfi) Major diastereomen 5 8.04 (d, IH), 7.05 (t, IH), 6.69 (d, 
IH). 6.64 (d. IH). 6.47 (d, IH), 6.16 (s, IH), 5.88 (ddd. IH), 5.54 (d, IH), 5.46 (s. 
IH), 4.93 (ddd. IH). 4.74 (ddd, IH). 3.86 (s. 3H), 2.37 (bra. IH). 2.17 (s. 3H). 1.30 (s. 
3H), 1.02 (s, 3H). 0.7 l(d. 3H); Minor diastereomer: 5 8.03 (d, IH). 7.08 (t. IH). 6.67 (d; 
IH). 6.64 (d. IH). 6.58 (d, IH), 6.10 (s. IH), 5.51 (ddd. IH). 5.47 (d. IH), 5.40 (s. 
IH), 4.78 (ddd, IH). 4.74 (ddd, IH), 3.86 (s, 3H), 2.38 (bm, IH). 2.U (s. 3H). 1.28 (s, 
3H), 1.05 (s, 3H), 1.01(d. 3H); 

Anal, calcd for C24H27N O2: C, 79.74; H, 7.53; N. 3.87. Found: C, 79.41; H. 7.63; N, 
3.43. 

Example ^9 

2.5-dihvdro- 1 0-methoxv-S-n ^thmvl. l ^cinh..Yvi V2.2.4.trim«.thvi.iH. 
rilben7opvrannR.4- flquinoline 
Example 2B and 2-cyclohexylideneethyl trimethylsilane were processed as in 
Example 2 to provide the desired compound. 
MS (DCI/NH3) m/z 416 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.10 (d, IH), 7.00 ( t, IH), 6.63 (d, IH), 6.60 (dd. 
IH), 6.47(dd, IH). 6.20 (dd. IH). 5.45 (s. IH), 5.40 (s, IH). 5.14 (dd. IH), 4.81 (dd. 
IH), 4.53 (dd. IH), 3.85 (s. 3H), 2.15 (s, 3H). 1.78 (m. IH), 1.45-0.80 (m. 9H). 1.32 
(s, 3H), 1.03 (s, 3H); 

Anal, calcd for C28H33NO2: C, 80.93; H. 8.00; N, 3.37. Found: C. 80.57; H, 8.02; N, 
3.22. 

Example 140 

2.5-dihYdrQ-10-methoxv-5-(4.4-dimethvl-3-cvclnhexe nvn-2.2.4.trimethvl-lH. 
r 1 1 henzopvranof 3. 4-flquinnlinfi 
Example 2B and (4,4-dimethylcyclohexen-2-yl)trimeihylsilane were processed as in 
Example 2 to provide the desired compound as an inseparable mixture of diastereomers 
(2:1). 

MS (DCI/NH3) m/z 416 (M+H)+; 
IH NMR (300 MHz, DMSO-de) 
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Major diastercoraer 6 8.07 (d, IH). 6.99 (t. IH), 6.63 (d, IH). 6.62 (d. IH). 6.48 (d 
IH). 6.23 (s. IH), 5.72 (d. IH). 5.48 (m. IH), 5.40 (ra. 2H), 3.84 (s, 3H), 2 16 (s 'sH) 
2.05 (m. IH), 1.75 (bm, 2H). 1.30 (s. 3H), 1.12 (m, 2H), 1.02 (s. 6H), 0.51 (s. 3H)- 
Minor diastereomer 5 8.04 (d, IH), 7.06 (t, IH), 6.68 (d, IH), 6.62 (d. IH), 6.57 (d.' 
IH). 6.19 (s. IH). 5.68 (dd. IH). 5.50-5.38 (m, 3H), 3.86 (s, 3H), 2.14 (s. 3H). 2.08 
(m. IH). 1.71 (m. IH), 1.42 (m. IH). 1.30 (s, 3H). 1.07 (m, 2H), 1.02 (s. 3H), 091 (s 
3H), 0.84 is, 3H); 

HRMS calcd m/z for C28H33NO2: 415.251 1. Found: 415.2527. 

Examplft 14} 

2.5-d i llYdrO-10-mfiThoXV-5-n -Tnpfhvl«-ne-2-cvrlnhPvy|). 2 .2.4-trin,»f| ,Y|. ] ff - 

fnben70nvrannn.4-f1q,Tinnl'nft 
Example 2B and l-(trimediylsilyImethyl)cyclohexene were processed as in Example 
2 to provide the desired compound as an inseparble mixture of diastereomeis (4-1) 
MS (DCI/NH3) ra/z 402 (M+H)+; 
^H NMR (300 MHz. DMSO-de) 

Major diastereomer 6 8.07 (d. IH). 7.03 (t. IH), 6.65 (d. IH). 6.63 (d. IH). 6.40 (d. 
IH). 6.22 (s, IH), 5.89 (d, IH). 4.75 (d. IH). 4.56 (d, IH), 3.87 (s. 3H), 2.38 (m. 'lH). 
2.23 (m, IH). 2.21 (s. 3H). 1.97 (bm. 2H). 1.55-1.05 (m. 6H). 1.34 (s. 3H), 1 01 (s 
3H); - ' ' 

Minor diastereomer 6 8.09 (d. IH), 7.05 (t, IH), 6.68 (d. IH). 6.57 (d. IH), 6.56 (d. 
IH). 6.11 (s. IH). 5,86 (d, IH). 5.40 (s. IH). 4.33 (d. IH), 3.91 (d. IH). 3.87 (s, 3H), 
2.48 (m, IH), 2.22 (m, IH), 2.20 (s, 3H), 1.94 (bm. IH). 1.75-1.05 (m. 6H). 1.29 (s. 
3H), 0.97 (s. 3H); 

HRMS calcd m/z for C27H31NO2: 401.2355. Found: 401.2351. 

Example 14? 

?.^d i hYdr0-10-mgth0XY-,Vri-0YO.?-cvcl0hexvl)-??4-trim>.,hvl.m.ni) ^nznnvn.nnf^4. 

flquinnlinp. 

Example 2B and l-(trimethylsi]yloxy)cyclohexene were processed as in Example 2 
to provide the desired compound as single diastereomer. 
MS (DCI/NH3) m/z 404 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) 6 8.04 (d, IH), 7.02 ( t. IH). 6.67 (d. IH). 6.63 (d, IH), 
6.39 (d. IH), 6.37 (d, IH), 6.17 (s, IH). 5.44 (s. IH), 3.80 (s. 3H), 2.70 (ddd, IH), 
2.25 (m. 2H). 2.15 (s, 3H), 1.84 (bm, IH), 1.62-1.25 (m. 4H), 1.28 (s, 3H). 1.09 (m, 
IH), 1.00 is, 3H). 
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HRMS calcd m/z for C26H29NO3: 403.2147. Found: 403.2142. 

Example M'^ 

2 . 5-dihYdm- 1 0-meihoxY-5-<3-cvclnoctRnvn-2.2 A-frim>.th v i-i H-rnhPnrnpvrannf ^ 4- 

flquinolifift 

Example 2B and cycloocten-2-yltrimethylsaane were processed as in Example 2 to 
provide the desired compound as an inseparable mixture of two diastereomers (7:5). 
MS (DCI/NH3) m/z 416 (M+H)+; 
»H NMR (300 MHz, DMSO-d^) 

Major diastereomer: 5 8.03 (dd. IH). 7.07 (t, IH). 6.62 (d, IH). 6.57 (d. IH). 6.39 (d, 
IH). 6.17 (s, IH). 5.59 (m, 2H), 5.44 (s. IH). 5.14 (dd. IH). 3.88 (s. 3H), 2.18 (s. 3H). 
2.04-0.84 (m, 17H); 

Minor diastereomer: 5 8.00 (d, IH). 7.00 (t, IH), 6.70 (d. IH), 6.66 (d, IH), 6.58 (d, 
IH). 6.12 (s, IH), 5.59 (m. 2H), 5.48 (s, IH). 5.38 (dd. IH). 3.88 (s. 3H). 2.18 (s, 3H). 
2.04-0.84 (m, 17H); 

HRMS calcd m/z for C28H33NO2: 415.2511. Found: 415.2498. 

Example 144 

2 . 5-dihYdrO- 1 Q-methOXV-.')-(3-CVClohenfffnvn-2.2.4-rrimi.rhv l - lH.f 1 1hPnrnpvranon 

nquinoline 

_ Example 2B and cyclohepten-2-yltrimethylsilane were processed as in Example 2 to 
provide die desired compound as an inseparable mixture of two diastereomers (1:1). 
MS (DCI/NH3) m/z 402 (M+H)+: 
»H NMR (300 MHz, DMSO-de) 

diastereomer A: 5 8.04 (d, IHO, 7.04 (t. IH). 6.68 (d. IH). 6.63 (d. IH). 6.51 (d, IH), 
6.22 (s, IH). 5.97 (m. IH). 5.73 (m. IH). 5.58 (m. IH). 5.47 (s. IH), 3.87 (s. 3H). 
2.42-0.98 (m. 18H); 

diastereomer B: 5 8.01 (d, IH), 7.08 (t, IH). 6.70 (d, IH), 6.62 (d,lH), 6.56 (d. IH), 
6.21 (s. IH). 5.58 (m, 2H), 5.49 (s, IH), 5.32 (m, IH), 3.87 (s, 3H). 2.42-0.98 (m. 
18H); 

HRMS calcd m/z for C27H31NO2: 401.2355. Found; 401.2351. 

Example 145 

2.5-dihydro-10-methoxv-5-f1-rvrlohexenvlTn.'fh vlV2.2_4.trim>^thvl.1H. 
rilhen7nnvranor3.4-nqiiinnlini. 

Example 2B and 2-methyIenecyclohexyldimethylphenylsilane were processed as in 
Example 2 to provide the desired compound. 
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MS (DCMras) m/z 402 (M+H)+; 

»H NMR (300 MHz, DMSO-dg) 5 7.96 (d. IH). 7.05 (t. IH). 6.68 (d. IH). 6.58 (d, IH), 
6.45 (d. IH), 6.10 (s, IH). 5.85 (dd. IH). 5.43 (s. IH). 5.18 (bs. IH), 3.85 (s, 3H), 
2.45-1.12 (m. 19H); 
5 HRMS calcd m/z for C27H31NO2: 401.2355. Found: 401.2342; 

Anal, calcd for C27H31NO2: C, 80.76; H, 7.78; N, 3.49. Found: C, 80.76; H. 8.00; N, 
3.25. 

Example 146 

W 2 . 5-dihYdrO-10-methoxv-5-n 3-dimflthvl-6-rv o lohexenvn-2.2 4-trimethvl-lH- 

fl1benzonvranor3.4-nqiiinn1inP. 
Example 2B and (6,6-diniethylcyclohexen-2-yl)dunethylpheny]sflane were 
processed as in Example 2 to provide the desired compound as an inseparable mixture of 
diastereomers (5:1). 
15 MS (DCI/NH3) m/z 4 16 (M+H)+; 

iH NMR (300 MHz, DMSO-de) major diastereomer: 6 8.04 (d, IH). 7.06 (t. IH). 6.68 (d, 
IH), 6.63 (d. IH). 6.58 (d. IH). 6.21 (s, IH), 5.67 (dd. IH), 5.49-5.38 (m. 3H). 3.86 
(s, 3H), 2.29-0.82 (m, 20H); minor diastereomer: 5 8.01 (d, IH), 7.07 (t. IH), 6.68 (d, 
IH), 6.63 (d, IH), 6.57 (d, IH), 6.16 (s. IH), 5.56-5.33 (m. 3H). 4.97 (dd, IH), 3.86 
20 (s, 3H), 2.29-0.82 (m, 20H); 

HRMS calcd ra/z for C28H33NO2: 415.251 1. Found: 415.2527; 

Anal, calcd for C28H33NO2: C, 80.93; H. 8.00; N, 3.37. Found: C. 80.92; H, 7.98; N, 

3.25. 

25 Example 147 

2.5-dihvdro-in-methoxv.5-r2-hrn mo-3-prnppnvl)-2.2.4-trimpthvl-lH.nihftnzopvranon.4- 

flquinoline 

Example 2B and (2-bromoallyl)trimethylsilane were processed as in Example 2 to 
provide the desired compound. 

30 MS (DCI/NH3) m/z 426 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.00 (d. IH). 7.08 ( t. IH). 6.72 (d. IH). 6.62 (d, IH), 
6.47 (d. IH). 6.17 (s. IH). 6.02 (dd, IH). 5.51 (d. IH), 5.47 (s, IH). 5.42 (s. IH). 3.87 
(s. 3H), 2.89 (dd. IH). 2.44 (dd. IH). 2.26 (s. 3H), 1.17 (s. 3H). 1.15 (s. 3H). 
Anal, calcd for C23H24N02Br: C, 64.79; H. 5.67; N. 3.29. Found: C. 64.70; H. 5.65; N. 

35 3.09. 

Examples 148-150 
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Example 2B (1.25g. 3.70 mmol) and l-[l'-t-butyldimethylsiloxy-l'- 
methoxyalkylidene]-2-cyclohexene were processed as in example 2 to provide a 
diastereomeric mixture of unsaturated ester adducts (1 .21 g, 73%) that was carried on to the 
next step. 

5 The mixture above (1 .20 g. 2.69 mmol) was dissolved in THF (100 ml), cooled to 0 

X, treated slowly with Dibal-H (13.5 ml of IWbex solution, 13.5 mmol) by syringe, 
stirred 30 minutes, diluted with 250 ml saturated aqueous sodium pottasiura tartrate and 300 
ml ethyl acetate and stirred overnight The layers were separated, aqueous phase extracted 
twice with ethyl acetate, combined organics washed with brine and dried (MgS04). The 
10 resulting residue was purified by silica gel chromatography eluting with from 20% to 30% 
methyl t-butylether in hexanes to give Examples 148-150. 

Example MS 

ret f5R.3'R)2.5-dihvdm-in-fne.thnYv-5-<'1-hvHmy v methvl-^.r,vclnhRyRnvn-7 ,2, 4- 
15 trimethvl- 1 H-F 1 Ihenznpvrannn 4-flqiiinnlinP 

MS (PCUNHs) m/e 418 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.01 (d. J=8 Hz, IH), 7.07 (t, J=8 Hz, IH). 6.69 (d, 
J=8 Hz. IH). 6.63 (d, J=9 Hz, IH). 6.57 (d. J=8 Hz. IH), 6.17 (d, J=2 Hz, IH), 5.50 
(d, J=10 Hz. IH). 5.39 (br s. IH), 5.05 (br s. IH). 4.42 (t. IH). 3.85 (s. 3H), 3.64 (d, 
20 J=6 Hz, 2H), 2.27 (n, IH), 2.05 (s, 3H), 1.95-1.86 (m. 2H), 1.78-1.21 (m. 4H), 1.28 (s. 
3H), 1.09 (s, 3H); 

Anal, calcd for C27H3iN03»l/2H20: C, 76.03; H. 7.56; N. 3.28. Found: C. 76.34; H, 
7.71; N, 3.20. 

25 Example 149 

rg/ fSR.3'S) 2..')-dihvtiro-10-mflhoxv-5-(l-hvdroxvmethvl-3-cvclnhft x envlV2.2.4- 
trimeihvl-lH-rilhen7xipvr anor3.4-flqiiinnlinft 
MS (DCI/NH3) m/e 418 (M+H)*; 

IH NMR (300 MHz. DMSO-de) 5 8.40 (d. J=9 Hz. IH). 7.07 (t, J=8 Hz, IH). 6.67 (d, 
30 J=8 Hz. IH). 6.63 (d. J=8 Hz, IH). 6.59 (d. J=8 Hz. IH). 6.20 (d. J=8 Hz. IH), 6.20 (s, 
IH), 5 (78. J=s Hz. IH). 5.45 (s. IH). 5.37 (d. J=10 Hz. IH). 4.60 (dd. J=5 Hz. IH), 
3.85 (s. 3H). 3.75 (s. 2H). 2.37 (m. IH). 2.12 (s, 3H). 1.70 (m, 2H). 1.60 (m. IH). 1.30 
(s, 3H). 1.15 (m, 2H), 1.02 (s. 3H); 

»C NMR (75 MHz, DMSO-d6)8 156.3. 151.5. 145.0, 139.6, 133.7. 130.2, 128.0. 
35 127.1. 126.9, 120.8, 120.3, 118.5. 116.5. 113.0, 110.2, 105.2. 105.2, 76.2. 65.1. 55.6, 
49.4, 36.9, 29.6. 26.8, 23.7, 21.3. 
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Examplp ]^ 

2.5-dihYdro- lO-mf thovv-5.n -hY(lroxvmpthvl.3-rvciohPv.nviv ? -> . ■rnm.thvi.^H . 
MS (DCI/NH3) wfe 418 (M+H)"*"; 

»H NMR (300 MHz. DMSO-de) 5 8.06 (d. J=8 Hz, IH). 7.01 (t. J=8 Hz, IH). 6 59 (d 
J=8 Hz, IH). 6.52 (d. J=8 Hz. IH). 6.27 (s, IH). 6.03 (s. IH). 5.38 (s. IH). 5.23 (m 
IH), 4.75 (m. 2H). 3.81 (s. 3H). 3.47 (m. IH). 2.95 (m. IH). 2.19 (s. 3H). 1 70-1 35 
(m. 6H). 1.31 (s. 3H). 1.03 (s. 3H); 13c NMR (75 MHz. DMSO-dg) 5 156 4 154 4 
(145.1). 132.9. 129.2. 128.0, 127.6, 126.9, 126.1. 119.3. 118.6. 114.3. 113 1 109 0 
105.5. 73.5. 64.4. 55.9, 49.2, 48.6, 29.7. 26.5. 25.6. 24.3, 23.5. 18.3; 
Anal, calcd for CzyHaiNOs lMHzO: C. 76.84; H, 7.52; N, 3.32. Found: C 76 93- H 
7.73; N, 3.18. " ' ' 

Example !«;] 

Example 2B and indole were processed as in Example 2 to provide the desired 
compound. 

MS (DCI/NH3) m/e 423 (M+H)+; 

IH NMR (300 MHz. DMSO-d^) 6 10.89 (d, IH), 8.01 (d, IH). 7.83 (dd, m, 7.27 (dd 
IH), 7.04 (m, 3H). 6.80 (t, IH). 6.68 (d. IH), 6.54 (s, IH), 6.53 (d, IH), 6.28 (d. IH) 
6.12 (s, IH). 5.35 (s, IH). 3.83 (s, 3H), 1.89 (s. 3H). 1.22 (s. 3H). 1.14 (s. 3H) 
Anal, calcd for C28H26N2O2: C, 79.59; H. 6.20; N. 6.62. Found: C, 79.58; H. 6.28; N. 
6.36. 

E^^OTplg 

Il]ben2opvranf)f 3.4-nqiiinnlin f> 

Example 148 (0.512 g. 1.23 mmol) was dissolved in CH2CI2 (5 ml), cooled to 0 
T, treated with (i-Pr)2NEt (0.32 ml. 1.84 mmol). methanesulfonyl chloride (0.11 ml. 1 47 
mmol) and stirred for 1 hour. The reaction mixture was treated dropwise with lithium 
tnethylborohydride (4.70 ml of IMmiF solution. 4.70 mmol), stiired 60 minutes, treated 
with 10 ml IM NaOH. 0.6 ml 30 % H2O2. sUrred 2 houis and extracted widi ediyl acetate. 
The organic layer was washed with H2a saturated aqueous NaHCOa, brine, dried 
(MgS04) and concentrated. The residue was purified by silica gel chromatography eluting 
with 5 % then 7 % ethyl acetate in hexanes to give 0.362 g (74%) of the desired product as a 
colorless foam. 
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MS (DCI/NH3) m/e 402 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 8.02 (d, J=8 Hz, IH), 7.06 (t, J=8 Hz. IH). 6.68 (d. 
J=8 Hz. IH). 6.64 (d. J=8 Hz, IH). 6.56 (d, J=8 Hz. IH). 6.16 (s. IH), 5.49 (d, J=10 
Hz, IH). 5.41 (br s. IH). 4.83 (br s. IH), 3.85 (s, 3H), 2.31-2.17 (m. IH). 2.06 (s. 3H). 
1.99-1.21 (m, 6H). 1.49 (s. 3H). 1.29 (s, 3H). 1.08 (s. 3H). 

Example I S-^ 

rgff5RJ'S)2.^dihYdrn-]n-meth0XV-5-f1.mftfhvl.3.cvclnhe«ftnvn.2.2.4.trin.ethvl-m. 

rnbenzonvranor3.4-flqiiinftlinft 
Example 149 was processed as in Example 152 to provide the desired compound. 
MS (DCI/NH3) m/e 402 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.04 (d, J=9 Hz, IH), 7.07 (t, J=8 Hz, IH), 6.68 (d, 
J=8 Hz. IH). 6.63 (d, J=9 Hz, IH), 6.61 (d, J=8 Hz, IH), 6.22 (d. J=2 Hz. IH), 5.55 
(br s, IH). 5.45 (br s, IH). 5.35 (d. J=10 Hz. IH), 3.86 (s, 3H), 2.34-2.18 (m. IH). 
2.12 (s. 3H). 1.97-0.88 (m. 6H). 1.61 (s. 3H). 1.30 (s. 3H). 1.02 (s. 3H); 
Anal, caicd for C27H3iN02»l/4H20: C, 79.87; H, 7.82; N. 3.45. Found: C, 79.81; H, 
8.28; N. 3.39. 

Examnle154 

(-)(5?» . 3\S) 2.5-dihvdrQ-10-mcthoXV-5-fl-methvl-3-cvclnheyftnvlV2.2.4.trimP.thvl.lH. 

ri1hen7npvranor3.4-flqiiinnlinft 
Example 152 was subjected to HPLC on an (R,R) WHELK-0 1 column eludng 
with 2% EtOH in hexanes to provide the desired compound, 
[ab^o -155.9° (c 0.85, CHCI3); 
MS (DCI/NH3) m/e 402 (M+H)+; 

IH NMR (300 MHz, DMSO-da) 5 8.02 (d, J=9 Hz. IH). 7.06 (t. J=8 Hz, IH). 6.68 (d. 
J=8 Hz. IH). 6.64 (d. J=9 Hz. IH). 6.57 (d. J=8 Hz, IH). 6.20 (d. J=2 Hz. IH), 5.49 
(d, J=10 Hz. IH), 5.42 (br s. IH), 4.83 (br s, IH). 3.85 (s. 3H). 2.30-2.18 (m, IH). 
2.06 (s. 3H). 1.97-1.20 (m, 6H), 1.49 (s, 3H).' 1.29 (s, 3H). 1.08 (s. 3H); 
Anal, calcd for C27H3iN02»l/4H20: C, 79.87; H, 7.82; N. 3.45. Found: C. 79.80; H, 
8.15; N. 3.41. 

Example 155 

f-) rSS. 3'R) 2.5-dihvdro-10-methr)x v-5-fl-hvdrnxvmethvl-^-cvclohexenvn-2.2.4- 
trimethvl- 1 H.rn benzQpvninnn.4-nquinnlinR 
Example 149 was subjected to HPLC on an (R.R) WHELK-0 1 column eluting 
with 6% EtOH in hexanes to provide the desired product 
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[alD^o -233.9° (c 1.27, CHCI3); 
MS (DCI/NH3) m/e 418 (M+H)+; 

IH N\!R (300 MHz. DMSO-dg) 5 8.05 (d. J=9 Hz. IH). 7.08 (d. J=8 Hz, IH), 6.68 (d. 
J=8 Hz, IH), 6.63 (d. J=9 Hz, IH). 6.61 (d, J=8 Hz, IH). 6.23 (br s. IH). 5.78 (br s. ' 
5 IH), 5.46 (br s. IH). 5.37 (d. J=10 Hz. IH), 4.65 (t. J=6 Hz. IH). 3.86 (s. 3H). 3.76 
(m. 2H). 2.36-2.22 (m, 2H), 2.12 (s, 3H), 1.87-1.77 (m. 2H). 1.65-1.53 (m, IH). 1.30 
(s, 3H). 1.27-0.92 (m, 2H). 1.02 (s, 3H). 

Example 1,^6 

*° f+) fgR . 2.VdihY(1rO-]0-mPthQXV-5-n-hvdmxvmethvl.^.ry c lnhev«.nvn.? ? 4. 

trimethvl- 1 H-Fl 1hftnynpvn.nnn,4-f|qiiinn|jn,> 
Example 149 was subjected to HPLC on an (R.R) WHELK-O 1 column elating 
with 6% EtOH in hexanes to provide the desired product 
[a]D2° +234.6° (c 1.10, CHCI3); 
15 MS (DCI/NH3) m/e 418 (M+H)+; 

»H NMR (300 MHz. DMSO-dg) 5 8.05 (d. J=9 Hz. IH). 7.07 (U J=8 Hz, IH). 6.68 (d, 
J=8 Hz. IH), 6.63 (d, J=9 Hz, IH). 6.61 (d. J=8 Hz. IH). 6.22 (br s, IH). 5.78 (br s.' 
IH). 5.45 (br s. IH). 5.37 (d. J=10 Hz. IH). 4.63 (t. J=6 Hz. IH). 3.86 (s. 3H). 3.78- 
3.73 (m. 2H), 2.36-2.22 (m. 2H), 2.12 (s. 3H). 1.87-1.77 (m, 2H), 1.65-1.52 (m, IH). 
20 1.34-0.93 (m, 2H). 1.30 (s. 3H), 1.02 (s, 3H). 

Example 157 

f-)-f5?) . 3'R) 2. ^-dibvdro- 1 0-merhnxv-,5-n -nnethvl--< . cvclnhRxenvn-2.2.4-trimethvl- m. 

rilbenzor)vrnnnn.4-flqiiinnli-np 
25 Example 155 was processed as in Example 152 to provide the desired compound. 

MS (DCI/NH3) m/e (M+H)+ 402; 

IH NMR (300 MHz. DMSO-dg) 5 8.04 (d. J=8 Hz. IH). 7.07 (t. J=8 Hz. IH). 6.68 (d. 
J=8 Hz, IH), 6.63 (d. J=8 Hz. IH), 6.62 (d. J=8 Hz. IH). 6.23 (br s. IH). 5.55 (br s, 
IH). 5.45 (br s. IH). 5.35 (d. J=10 Hz. IH), 3.86 (s, 3H), 2.33-2.18 (m, IH). 2.12 (s. 
30 3H). 1.95-1.45 (m. 4H), 1.61 (s, 3H), 1.34-0.88 (m, 2H), 1.30 (s, 3H). 1.02 (s. 3H); 
[a]D2° -224.1° (c 0.73. CHCI3); 

Anal, calcd for C27H3iN02»l/2H20: C, 78.99; H. 7.86; N. 3.41. Found: C. 79.14; H. 
8.07; N, 3.03. 
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Example IS^ 

f+H5R . 2. . V(lihVflrO-10-niethoxv-5-n-mp.thvl.^.rY^|f ,hexenvn-? ? ^.trimethvl-m- 

fnbenzonvTanon.4.nq.nnn|inff 
Example 156 was processed as in Example 152 to provide the desired compound. 
MS (DCI/NH3) m/e 402 (M+H)+; 

IH NMR (300 MHz, DMSO-dfi) 5 8.04 (d, J«9 Hz. IH), 7.07 (d. J=8 Hz. IH). 6.67 (d, 
J=8 Hz, IH). 6.63 (d. J=9 Hz. IH). 6.59 (d. J=8 Hz. IH). 6.22 (br s. IH). 5.55 (m. IH). 
5.45 (br s. IH), 5.35 (d. J=10 Hz. IH), 3.86 (s. 3H). 2.27 (m, IH). 2.12 (s. 3H). 1.94- 
1.05 (m. 6H). 1.61 (s. 3H). 1.30 (s. 3H). 1.02 (s. 3H). 

Example ISQ 

2.5-dihY<lrO-10-mPthPXY-5-n-chlnromffthvl-VcvrlnhPv e nvn-2.24-trim^ t ^Y l-m- 

rnhen7f>pvranf>f 3.4-flf]iiiqp;^n p 

Example 148 (0. 1 10 g. 0.264 mmol) was combined with methanesulfonyl chloride 
(49 jil. 0.632 mmol). (i-Pr)2NEt (53 mL. 0.695 mmol), Uthium chloride (11 mg. 0.264 
mmol) in 2 mL of THF containing 2 drops of DMF and the reaction mixture was stirred at 
room temperature for several hours. The reaction mixture was diluted with etiiyl acetate and 
washed with saturated aqueous bicarbonate, brine, dried over MgS04 and purified by silica 
gel chromatography eluting with 20% ethyl acetate in hexane to give 106 mg (92%) of the 
desired compound as a foam. 
MS (DCI/NH3) m/e 436 (M+H)*; 

»H NMR (300 MHz. DMSO-ds) 6 8.03 (d. J=8 Hz. IH). 7.08 (t, J=8 Hz. IH). 6.66 (dd. 
J=8 Hz, 2H). 6.55 (d. J=8 Hz. IH). 6.25 (br s. IH). 5.53 (d. J=I0 Hz. IH). 5.39 (s, 
IH). 5.25 (s. IH). 3.91 (s. 2H). 3.84 (s. 3H). 2.30 (m. IH). 2.05 (s. 3H). 1.35-2.00 (m. 
6H). 1.30 (s, 3H), 1.10 (s, 3H). 



Example 

rel(5K , ? ')-dihydro-10-methoxv-5-fl-methnYvn,P r Jiv1.-^.cvr1nh>»renvn-2.2.4- 
triniethvl- 1 H-rnhen70pvrnnn f3.4-nqninn1it^. ^ 
Example 148 was processed according to Example 152 using sodium methoxide 
instead of Uthium Uiethylborohydride to give die desired compound. 
MS (DCI/NH3) m/e 432 (M+H)+; 

IH NMR (400 MHz, DMSO-de) 6 8.02 (d. J=9 Hz. IH). 7.07 (t, J=8 Hz. IH). 6.69 (d. 
J=9 Hz, IH). 6.64 (d. J=9 Hz. IH). 6.57 (d. J=9 Hz. IH). 5.53 (d. J=10 Hz. IH). 5.11 
(s. IH). 3.85 (s. 3H). 3.58 (dd. 1=12+32 Hz. IH). 3.06 (s. 3H). 2.30 (br m. IH). 2.07 
(s. 3H). 1.50-2.00 (br m. 4H). 1.35 (m. IH). 1.30 (s. 3H). 1.10 (s. 3H); 
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13c NMR (100 MHz. DMSO-ds) 5 156.2, 150.9. 145.0. 137.0. 133.7, 133.6. 130.4. 
128.1, 127.1. 127.1, 123.5. 117.9. 116.4, 113.5. 113.1. 110.1. 105.4. 105.3. 105.0. 
76.2, 75.4, 56.4, 55.6, 49.5. 36.9, 29.7, 23.4. 25.5. 25.3, 25.2, 24.2, 20.2. 

S Example Ifil 

rel (5K . 3'R) 2 . .5-dihvdrfi-10-methoxv-5-n.mP.rhvlrHp methvl.^w.Yrlnliexenvn-2.2.4- 
trimethvl.1ff.r]]|Yn70T»v"""^'^'*-nfHrinf7linf 
Example 148 was processed according to Example 152 using sodium thiomethoxide 
instead of Uthium triethylborohydride to give the desired compound as a white foam. 
10 MS (DCI/NH3) m/e 448 (M+H)*; 

IH NMR (300 MHz. DMSO-dg) 5 8.02 (d, J=8 Hz, IH). 7.08 ( t, J=8 Hz. IH), 6.69 (d. 
J=8 Hz, IH), 6.65 (d. J=9 Hz, IH). 6.57 (d. J=9 Hz. IH). 6.23 (s. IH), 5.49 (d, J=10 
Hz. IH), 5.40 (s, IH), 5.00 (s, IH). 3.86 (s. 2H), 2.30 (br m. 2H). 2.07 (s. 3H). 1.81 
(s, 3H). 1.40-1.78 (br m. 6H), 1.30 (s, 3H), 1.09 (s. 3H); 
15 I3c NMR (100 MHz, DMSO-dg) 5 156.2. 151.0. 145.0, 135.7, 133.8. 130.3. 128.2, 
127.1. 127.1. 123.5. 118.1. 116.5. 113.4, 113.1. 110.1. 105.3, 75.7. 55.5, 49.5. 40.8. 
37.5. 29.7, 27.3. 26.2. 25.7 (24.2), 20.6, 13.7. 

Examplfi lfi7 

20 rel f5R. 3'S) 2.5-dihvdro-10-methnYv.';.n . acetnxvmp.thv|-^-cvc1nhftYPnvn-:? 7 .4. 

trimcthYl-lH-rilbenzonvranon.4-nqinnnii^f> 
Example 149 (0.100 g, 0.239 mmol) was combined witii acetic anhydride ( 27 jiL, 
0.288 mmol). DMAP (2 mg, catalytic), (i-Pr)2NEt (50 nL, 0.288 mmol) in 
dichloromeihane (6 ml). The reaction mixture was stirred for 1 hour at room temperature, 
25 dUuted with ethyl acetate and washed with saturated aqueous bicarbonate, brine, diied 

(MgS04)and purified by silica gel chromatography eluting with 20% ethyl acetate in hexane 
to give 89 mg (81%) of the desired compound as a white solid. 
MS (DCI/NH3) m/e 460 (M+H)*; 

IH NMR (300 MHz. DMSO-dg) 5 8.05 (d. J=8 Hz, IH). 7.08 (t. J=8 Hz. IH). 6.68 (d. 
J=8 Hz, IH), 6.64 (d, J=8 Hz, IH). 6.62 (d, J=8 Hz, IH), 6.23 (s, IH). 5.82 (s. IH), 
5.46 (s. IH). 5.40 (d. J=10 Hz, IH). 4.38 (s. 2H). 3.86 (s. 3H). 2.33 (br m. IH). 2.12 
(s, 3H). 2.03 (s. 3H). 1.85 (br m. 2H), 1.60 (br m, IH). 1.30 (s. 3H). 1.02-1.28 (br m, 
3H). 1.02 (s, 3H); 

Anal, calcd for C29H33NO4: C, 75.79; H, 7.24; N, 3.05. Found: C. 76.14; H. 7.47; N. 
3.02. 
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Example 1^-; 

rel fSR. 3'R) 2..'?-t]ihY(irn-l(Vmethoxv-s.n-arf.rnrvm,>^^ vi-:^.cvrinti , .^ f.nyl)-7 7 ^. 

Uimethvl- 1 H-f 1 1hen7npyr!inn n.4-nquinnlinP. 

Example 148 was processed as in Example 162 to provide the desired compound ai 
a white solid. 

MS (DCI/NH3) m/e 460 (M+H)*; 

JH NMR (300 MHz, DMSO-dfi) 6 8.02 (d. J=8 Hz, IH), 7.08 (t, J=8 Hz, IH). 6.70 (d. 
J=8 Hz, IH), 6.65 (d, J=8 Hz. IH), 6.58 (d, J=8 Hz. IH), 6.18 (s. IH). 5.55 (d. J=10 
Hz. IH). 5.39 (s. IH). 5.16 (s, IH), 4.22 (s. 2H). 3.85 (s. 3H). 2.40 (br. J=8 Hz. IH). 
2.06 (s. 3H). 1.96 (s. 3H). 1.32-1.95 (br m. 3H). 1.28 (s. 3H). 1.06 (s. 3H); 
Anal, calcd for C29H33NO4: C. 75.79; H. 7.24; N. 3.05. Found: C. 75.53; H 7 32- N 
2.84. ' * 

Example 164 

rel (SR . . VR) 2 5-(1ihYdro-10-methnxv-5-ri-mPth»^YPK,thvi-'<-rYrlt > hexenvn.? ? 4. 

uimethvl- 1 H-n Ihen^npvrnnnf 3.4-flqiiinft|;nff 

Example 149 was processed according to Example 152 using sodium methoxide 
instead of lithium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 432 (M+H)*; 

»H NMR (300 MHz. DMSO-de) 5 8.05 (d. J=9 Hz. IH). 7.07 (t. J=8 Hz. IH). 6.67 (d. 
J=8 Hz. IH). 6.64 (d. J=8 Hz. IH). 6.60 (d, J=8 Hz, IH). 6.59 (d. J=8 Hz. IH). 6.20 (s. 
IH), 5.78 (s. IH). 5.45 (s. IH). 5.39 (d. J=10 Hz. IH). 3.70 (s. 2H). 3.14 (s. 3H). 2.30 
(br m. IH). 2.12 (s. 3H). 1.81 (br m. 2H). 1.60 (br m. IH). 1.30 (s. 3H). 1.15 (br m. 
2H). 1.02 (s, 3H); 

Anal, calcd for C28H33N03-1/4H20: C. 77.12; H. 7.74; N. 3.21. Found: C. 77.17; H. 
7.55; N. 3.15. 

Example 165 

rel(5K 3'R) 2 5-dihYdro-10-methoxv-s.(i-rN N-dimt^thvinminr ^ tmethvi.'t^vHnhPrPnyi^ 

2.2.4-trimeth vl- 1 H-f l Ihenrnpvnin of :^.4.nqninnlinf 

Example 148 was processed according to Example 152 using dimethylamine instead 
of lithium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 445 (M+H)*; 

»H NMR (300 MHz. DMSO-dg) 5 8.01 (d. J=8 Hz, IH). 7.07 (t, J=8 Hz. IH). 6.69 (d. 
J=8 Hz. IH), 6.64 (d, J=8 Hz. IH). 6.57 (d. J=8 Hz. IH). 6.22 (s. IH). 5.50 (d. J=10 
Hz, IH). 5.39 (s, IH). 5.03 (s. IH). 3.85 (s. 3H). 2.62 (d. J=ll Hz. IH). 2.50 (d. J=ll 
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Hz. IH). 2.25 (br s. IH), 2.06 (s. 6H), 1.98 (s. 3H). 1.40-1.95 (br m, 6H). 1.30 (s. 3H) 
1.25(brni. IH). I.U (S.3H); 

AnaL calcd for C29H36N202-3/4H20: C, 76.03; H. 8.25: N. 6.1 1. Found: C 75 90- H 
7.81; N, 5.90. ' ' ' 

5 

Example ]fi^ 

rel (5K . 3'?>) 2 . 5-<iihYflro-10-methoTv.5-n.iii«thvUhmnr..fhy i .3.cvrinh,.v.nvn-9 9 4 . 

trimethvl-1 H-rnhen^npvran^f-^ 4.flqii.nni;nP 

Example 149 was processed according to Example 152 using sodium thiomethoxidc 
10 instead of lithium triethylborohydride to give the desired compound as a white foam 
MS (DCI/NH3) m/e 448 (M+H)*; 

»H NMR (300 MHz. DMSO-d^) 5 8.05 (d. J=9 Hz. IH). 7.07 (t. J=8 Hz. IH). 6.68 (d. 
J=8 Hz, IH), 6.63 (d. J=8 Hz. IH), 6.61 (d, J=8 Hz, IH), 6.24 (s, IH), 5.71 (s, IH) ' 
5.46 (s, IH). 5.39 (d, J=10 Hz, IH), 3.86 (s, 3H), 3.02 (s. 2H), 2.17-2.41 (br m 2H) 
2.11 (s. 3H), 1.91-2.10 (br m, 2H). 1.88 (s. 3H). 1.30 (s, 3H), 1.25 (s. 3H), 1.05-1.25 
(br m, 3H), 1.02 (s, 3H); 

Anal, calcd for C28H33NO2S I/2H2O: C. 73.65; H. 7.50; N, 3.07. Found: C. 73 37- H 
7.46; N, 2.97. ' ' 



IS 



20 Example 167 

ml (SR. 3'R) 2.V(tihY(tro-]n-methaxv-5-n-rN-mnmlinnnMn,^ t hvl-3.cvHnhP,.nvlV? ? 4- 
mmethvMH-rnhen7npvr; tnnn.4-f|qi .ir,nlinA 
Example 148 was processed according to Example 152 using moipholine instead of 
Uthium triethylborohydride to give the desired compound as a white foam. 
25 MS (DCI/NH3) m/e 487 (M+H)*; 

»H NMR (300 MHz. DMSO-dg) 8 8.01 (d, J=9 Hz, IH), 7.07 (t. J=8 Hz. IH), 6.68 (d, 
J=8 Hz. IH). 6.65 (d. J=8 Hz, IH), 6.56 (d. J=8 Hz, IH), 6.22 (s, IH). 5.49 (d. J=ll 
Hz. IH). 5.41 (s. IH). 5.04 (s. IH). 3.85 (s. 3H). 3.52 (br s, 3H), 2.68 (d. J=12 Hz. 
IH). 2.56 (d, J=12 Hz, IH), 2.25 (br s, IH). 2.15 (br s. 2H). 2.05 (s, 3H). 1.40-2.00 (br 
m, 6H), 1.32 (s, 3H), 1.20-1.28 (br ra. 6H). 1.17 (s. 3H); 

Anal, calcd for C31H38N2O3: C. 76.51; H, 7.87; N. 5.76. Found: C, 76.24; H. 8.05; N. 
5.52. 



30 
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Example l^f^ 

nl (SR . 3'R) 2.5-(lihY(<r(MfVmfithQxv-5-n-m.tnethvi-N-mPthvi fi pifnnvi^m in ^T)m f thyl-?- 
CYC l QhexgnYlV? ? 4-triinethvl-lH-rnhpnzonvrannn A-qq^in^ l ln p 
Example 170 (0.80 g, 0.186 mmol) was combined with meUianesulfonyl chloride 
(15 iiL, 0. 195 mmol). (i-Pr)2NEt (48 fil. 0.279 mmol) and THF at 0 oc for 1.5 hours. 
TTie product was added directly to a siUca gel plug and eluied with hexane then 40% ethyl 
acetate in hexane to give 88 mg (93%) of the desired compound as a white soUd. 
MS (DCimHa) m/e 509 (M+H)*; 

IH NMR (300 MHz. DMSO-de) 5 8.02 (d, J=9 Hz, IH). 7.08 (t. J=8 Hz, IH). 6.69 (d, 
J=8 Hz, IH). 6.65 (d, J=9 Hz, IH). 6.58 (d. J=9 Hz, IH). 6.20 (s. IH). 5.53 (d. J=5 Hz. 
IH). 5.41 (s, IH). 5.11 (s. IH), 3.85 (s. 3H). 3.46 (d. J=13 Hz. IH). 3.24 (d. J=13 Hz, 
IH), 2.82 (s. 3H). 2.53 (s. 3H). 2.30 (br. IH). 2.08 (s. 2H). 1.5-2.0 (br m, 6H). 1.35 (br 
m, IH). 1.30 (s. 3H). 1.25 (m. IH). 1.1 1 (s. 3H); 

Anal, calcd for C29H36N2O4S: C. 68.47; H. 7.13; N, 5.51. Found: C, 68.20; H. 7.09; N. 
5.36. 



Example Iffl 

rel(5K 3' . S) 2.5-(lihYdro-10-mcthoxv-5-n-rN.N dim^.thvlami no'tmethvl.^^vclnheYenvn. 
2.2.4-trimethvl- 1 H-nihpn7np vrannr'^.4-f1 qiiinnli^^. 
Example 149 was processed according to Example 152 using dimethylamine instead 
of lithium triethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 445 (M+H)*; 

IH NMR (300 MHz. DMSO-de) 8 8.05 (d. J=9 Hz. IH). 7.05 (t. J=8 Hz. IH). 6.67 (d. 
J=8 Hz. IH), 6.63 (d. J=8 Hz. IH). 6.60 (d. J=8 Hz, IH). 6.213 (s. IH). 5.69 (s. IH). 
5.46 (s. IH). 5.42 (d. J=10 Hz. IH), 3.86 (s. 3H), 2.70 (br. IH). 2.30 (br m, IH). 2.11 
(s. 3H). 2.05 (br, 4H). 1.85 (br. 2H). 1.56 (m, IH). 1.30 (s. 3H). 1.10-1.25 (m. 3H). 
1.02 (s, 3H); 

Anal, calcd for C29H36N2O2 I/2H2O: C. 76.79; H. 8.22; N. 6.18. Found: C. 76.49; H. 
8.23; N. 5.95. 

Example 170 

rel fSR. 2 i 5-dihvdrQ-10-me.thnxv-5-n-rN-mP^ hvlaminnWfthvl-3-cvclnhp.xenvlV 
2.2.4-trimethvMH.rnhenynpvr.' >nnn4-nqninnlinp 
Example 148 was processed according to Example 152 using methylamine instead 
of lidiium uiethylborohydride to give the desired compound as a white foam. 
MS (DCI/NH3) m/e 43 1 (M+H)*; 
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»H NMR (300 MHz. DMSO-dg) 6 8.00 (d. J=8 Hz, IH). 7.05 (t, J=8 Hz, IH). 6.68 (d. 
J=7 Hz, IH). 6.63 (d. J=7 Hz. IH). 6.57 (d, J=7 Hz. IH). 6.22 (s. IH). 5.76 (s, IH). 
5.53 (d, J=10 Hz. IH). 5.41 (s, IH). 5.14 (br s. IH). 3.85 (s. 3H). 3.02 (s. 2H), 2.30 (br 
m, IH), 2.22 (s. 3H), 2.07 (s. 3H). 1.74 (br m. 2H). 1.80-1.4 (br m. 4H). 1.30 (s. 3H), 
5 1.25 (s. IH), l.I0(s, 3H); 

Anal, calcd for C28H33N2O2 I.25H2O: C. 74.22; H. 8.12; N, 6.18. Found: C, 74.05; H. 
7.81; N, 6.00. 

Example 171 

^0 2. 5-dihYdro-l(VmethO?tY-5-r?-methvl-3-nrone"nvlV2.2.4-trimpthvl . lH.fl1h^n^n^^ 

flqainoline 

A solution of Example 147 (51 mg, 0.12 mmol) and tetramethyltin (66.5 jil, 0.048 
mmol) in 1ml HMPA was degassed with N2 for 20 minutes. 

Dichlorobis(triphenylphosphine)palladiumai) (9.8 mg. 0.012 mmol) was added and the 
15 reaction mix was heated at 850C for 60 hours, cooled to room temperature, and stirred 
vigorously with 30 ml of ethyl acetate and 30 ml of saturated KF aqueous solution for 3 
hours. The mixture was then filtered through a plug of celite and the layers were separated. 
The organic layer was washed with water, brine and dried (Na2S04). Concenttation 
foUowed by silica gel chromatography (15% ethyl acetate/hexanes) prx)vided the desired 
20 compound. ~ 
MS (DCIZNH3) m/z 362 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 7.94 (d. IH). 7.05 ( t. IH). 6.68 (d. IH), 6.58 (d. IH). 
6.42 (d, IH), 6.12 (d. IH). 5.91 (dd. IH). 5.44 (s. IH). 4.77 (s. IH). 4.54 (s. IH). 3.87 
(s, 3H). 2.43 (m. IH). 2.20 (s. 3H). 2.09 (m, IH). 1.74 (s, 3H). 1.16 (s. 3H). 
25 HRMS calcd m/z for C24H27NO2: 361.2042. Found: 361.2047. 

Example 172 

2.5-dihYdro-10-mff?hnyv-5-(L3-hutadien-2-vn-2.2.4-tri m ethvl-lH-fnhPnzopvranof3.4- 

flquinoline 

30 Example 147 and tiibutyl(vinyl)tin were processed as in the previous example to 

give the desired compound. 
MS (DCI/NH3) m/z 374 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) 6 8.00 (d. IH). 7.05 ( t. IH). 6.70 (dd. IH). 6.60 (d. 
IH). 6.47 (dd, IH). 6.36 (dd. IH). 6.18 (d. IH). 5.95 (dd, IH). 5.43 (s. IH), 5.16 (s. 
35 IH). 5.12 (s. IH). 5.05 (d. IH). 5.00 (d. IH), 3.87 (s. 3H), 2.55 (dd, IH). 2.22 (dd. 
IH). 2.10 (s. 3H). 1.20 (s. 3H). 1.12 (s. 3H). 



-150- 



wo 99/41256 



PCTAJS99/03127 



Example 17"^ 

2.5-dihvdrQ-lQ-methoxv.5.<'2-carhnmMhoyv--<.prnpp.n v n.2.2.4-himi.thvl.1^- 

5 A mixture of Example 147 (64 mg, 0.15 mmol). 

bis(triphenylphosphine)dicarbonylnickel (144 mg, 0.225 mmol) and triethylamine (42uL. 
0.30 mmol) in 5 mL of MeOH was refluxed for 16 hours, cooled, and partitioned between 
ethyl ac^te and water. The organic layer was washed with brine, dried (Na2S04) and 
concentrated. The residue was purified by flash silica gel chromatography (15% ethyl 
10 acetate/hexanes) to give die desired compound. 
MS (DCI/NH3) ra/z 406 (M+H)+: 

IH NMR (300 MHz. DMSade) 5 8.01 (d. IH). 7.06 ( t. IH). 6.70 (dd. IH). 6.60 (d, 
IH), 6.41 (dd. IH), 6.12 (dd, IH), 6.01 (dd. IH). 5.43 (s. IH). 5.36 (s, IH), 3.87 (s. 
3H), 3.68 (s, 3H). 2.60 (dd, IH), 2.43 (dd, IH). 2.21 (s. 3H), 1.20 (s, 3H). 1.12 (s, 
15 3H); 

AnaL calcd for C25H27NO4: C, 74.05; H, 6.71; N, 3.45. Found: C. 73.81; H. 6.61; N, 
3.38. 

Example 174 

2.5-diliYdrQ-10-metho;?v-5-fl.2-dihvdroxv-3-nronviV2.2.4-trinK.thvi-m- 

20 fnben7onvranor3.4.nqiiinnlinP. 

_ A solution of Example 2 (50 mg, 0. 144 mmol) in pyridine (3 mL) at 0 "C was 
treated with OSO4 (370 uL. 0.144 mmol), stirred at ambient temperature for 48 hours, 
treated with saturated aqueous sodium bisulfite (3 mL). stirred for 4 hours and filtered 
dux)ugh Celite. The Celite plug was washed repeatedly with EtOAc. The organic filtrate 

25 was washed with water, brine, dried (Na2S04) and concentrated. The residue was 

purified by flash silica gel chromatography (95:5 methylene chloride/methanol) to give the 
desired compound as an inseparable mixture of two diasieieomers (2:1). 
MS (DCI/NH3) m/z 382 (M+H)+; 
iH NMR (300 MHz, DMSO-de); 

30 Major diastereomer: 6 7.94 (d. IH). 7.05 (t. IH). 6.67 (d, IH). 6.57 (d. IH). 6.53 (d. 
IH). 6.13-6.05 (ra. 2H). 5.42 (s. IH), 4.80 (d. IH), 4.38 (t. IH). 3.85 (s. 3H). 3.65 
(bm. IH). 3.19-3.00 (m. 2H). 2.21 (s. 3H). 1.83 (m. 2H). 1.19 (s. 3H), 1.11 (s. 3H): 
Minor diastereomer 5 7.96 (d. IH). 7.07 (t. IH). 6.68 (d. IH). 6.58 (d. IH), 6.55 (d, 
IH). 6.13 (s. IH). 5.97 (dd. IH). 5.42 (s. IH), 4.50 (t. IH). 4.45 (d. IH), 3.85 (s. 3H). 

35 3.45-3.30 (m, 3H), 2.23 (s, 3H). 1.80-1.58 (m. 2H), 1.21 (s, 3H). 1.09 (s. 3H); 

Anal, calcd for C23H27NO4-0.35 H2O: C,71.24; H. 7.20; N. 3.61. Found: C, 71.24; H. 
7.28; N. 3.49. 
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ms, «, ben^ (5 oi, wa, n=fl„«d for 48 hou^. cooled and panMo^d b«»«, BoL 
and water. TIk organic la)« was washed wM. water, brine, dried (NajSQ,) and 
com^traled. Tie residue was purified by flash silica gel cta<»nalogaphy (8-2 
hexanemtOAc) to give dK desired compound as an inseparable mi«n« of Wx, 
cUastereomers (1.3:1). 
MS (DCI/NH3) m/z 364 (M+H)+; 
NMR (300 MHz, DMSO-de); 

,m ?;, ^ 3">' ^ IH). 2.72 (dd. IH) 

2^35 (dd, IH). 2.17 (s 3H). 2,(K.U5 (m. 2H). 1.16 (s, 3H). U4 (s, 3H); 

HRMS calcd m/z for CzjHjjNOj: 363.1834. Found: 363.1846. 

Example, l?^^ 

2.5-dihY<lro-in-mpthorv5.ri.rN.p H>h.. ^, y^^ , rmnn 7 r4.>nn..>^„.-.^ , 
f nhenTnpvrfin^p flininnlinr 

Example 69 (250 mg. 0.68 mmol). phthalimide (103 mg. 0.7 mmol) 
mphenylphosphine (184 mg. 0.7 mmol) and diethyl azodicarboxylate (1 10 ^. 0.7 mmol) 
in THF 15 mL) was stirred for 24 hours and partitioned between EtOAc and water The 
organic layer was washed with water, brine, dried (Na2S04) and concentred. THe 
nesidue was purified by flash siHca gel chromaography (3:1 hexane/EtOAc) to give the 
desired compound. 
MS (DCI/NH3) m/z 495 (M+H)+- 

6 42Tir.r: ''''''''''' ' iH), 

^2^ 2? ; '-'^ '''' ^-^^ ^">' 3.78 (s, 3H). 3.48 

0. 2^. 2 16 is, 3H), 1.75-1.40 (bm. 4H). 1.22 (s. 3H). 1.16 (s. 3H); 

HRMS calcd m/z for C31H30N2O4: 494.2206. Found: 494.2198. 
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ExamplR 177 

2.^-dihYdrQ-l()-methnxv-5-fl-amino-:^-nronvn-:>?4-tri m ethvl-lH-rilhf^n2opvranora.4- 

flqwinoling 

Example 176 (1 18 mg, 0.24 mmol) was treated with hydrazine (12.8 mg, 0.4 
mmol) in refluxing ethanol (8 mL) for 16 hours, cooled and filtered to remove a solid. The 
filtrate was concentrated and purified by flash silica gel chromatography (9.5:0.5 methylene 
chloride/methanol) to give the desired compound. 
MS (DCI/NH3) m/z 365 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 7.94 (d, IH), 7.05 (t. IH). 6.68 (d. IH), 6.57 (d, IH), 
6.54(d, IH), 6.08 (s. IH), 5.66 (dd, IH). 5.43 (s, IH), 3.85 (s. 3H). 2.43 (t, 2H). 2.17 
(s, 3H), 1.80-1.22 (m. 4H), 1.16 (s, 3H), 1.15 (s, 3H); 

AnaL calcd for C23H28N2O2 • 0.30 H2O: C.74.69; H. 7.79; N, 7.57. Found: C. 74.50; 
H. 7.78; N. 7.31. 

Example 178 

2.5-dihvdrQ-10-methoxv-5-fl-flivdra7innc.-irhnnv laminnV3-pmpvn.2/2 4-trimethyl-lH- 

rnhen^npyrnnnf^ /Lffgninnligfi 

Example 177 (65 mg. 0.178 mmol) was treated with triphosgene (19 mg, 0.0646 
mmol) and triethylamine (50 uL, 0.36 mmol) in refluxing THF (6 mL) for 3 hours, cooled 
and concentrated to give the crude isocyanate. 

The crude isocyanate (0.089 mmol) in THF (10 mL) was treated with hydrazine (4.5 
mmol), stirred for 2 hours under nitrogen, concentrated and the resulting residue was 
purified by flash silica gel chromatography( 9: 1 dichlororaethane / methanol) to give the 
desired compound. 
MS (DCWNH3) m/z 423 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 7.94 (d, IH), 7.06 (t, IH), 6.79 (bs, IH), 6.68 (dd, 
IH), 6.57 (d. IH), 6.54 (dd, IH), 6.22 (bt. IH), 6.10 (d, IH). 5.63 (dd. IH), 5.44 (s, 
IH), 3.96 (bs. 2H). 3.85 (s, 3H), 2.92 (m, 2H), 2.15 (s. 3H), 1.58-1.20 (m, 4H), 1.16 
(s, 3H), 1.15 (s, 3H); 

HRMS (M+H)+ calcd ra/z for C24H30N4O3: 423.2396 . Found: 423.2413. 

Example 179 

(E) 2.5-dlhvdro- ) 0-methoxv-.5-f2-carhomethnxv. 1 •e thenvn-2.2.4-trimethvl- 1 H- 
fl1ben7.opvranof3.4-flquinnline 
Example 44 (0.087 g, 0.26 mmol) was dissolved in CH2CI2 (10ml), cooled to-23 
°C. treated dropwise widi 0.52 ml IM Dibal-H / heptane solution (0.52 mmol) and stirred 
for 1 h. The reaction mixture was poured into 30 ml 0.5 M HCl. stirred 30 min, extracted 
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with ethyl acetate, the combined organics washed with brine and dried (Ni2S(M} to give the 
intennediate aldehyde as a yellow foam. 

TTie resulting yeUow foam was dissolved in THF (8 ml), cooled to 0 treated with 
methyl (triphenylphosphoranylidene)acetate (0.130 g. 0.39 mmol), stin«d overnight at 
5 room temperature and then at 45 »C for 1 hour. TTie reaction mixture was aUowed to cool, 
diluted with saturated aqueous NH4CI. extracted with ediyl acetate, and the combined 
oiganics washed with brine and dried (MgS04). TTie resulting lesidue was purified by 
column chromatography on siUca gel eluting with 90;10-hexane:ethyl acetate to give 0.043 g 
(42%) the desired ccHnpound as a yellow foam. 
10 MS (DCIWH3) m/e 392 (M+H)*; 

IH NMR (300 MHz, DMSO-dtf) 5 7.99 (d. J=9 Hz, IH). 7.05 (t, J=8 Hz. IH). 6.86 (dd, 
J=4, 16 Hz. IH). 6.69 (d. J=7 Hz. IH). 6.67 (d. J=9 Hz, IH). 6.61 (d. J=8 Hz, IH), 
6.41 (dd, J=2, 4 Hz, IH). 6.26 (d. J=2 Hz. IH). 5.63 (dd. J=2. 16 Hz, IH), 5.45 (br s 
IH), 3.84 (s, 3H). 3.56 (s, 3H), 2.08 (s, 3H). 1.19 (s. 3H). 1.15 (s. 3H)- 
15 "C NMR (100 MHz. DMSO-de) 5 165.19. 156.18. 151.64. 146.45. 145.59, 133.53. 
128.39. 127.17, 123.57, 117.17, 116.54, 113.85, 109.82, 105.78. 71.93, 55.80, 55^59 
51.57, 49.75. 29.56. 29.15, 28.70. 23.45; 

AnaL calcd for C24H25NO4M/4H2O: C. 72.80; H, 6.49; N. 3.54. Found: C 73 00- H 
6.56; N. 3.34. 

20 

Example IRQ 

(Z)-2 , 5-dihydro-10-mfftho?cv-5>n ■nmnrnvn-2 ? 4-triT, ^ thvi.i H.rntw»nTopvranon.4. 

flouinnlinft 

The intermediate aldehyde from Example 179 and ethyltriphenylphosphonium iodide 
25 were processed according to Example 187 to provide the desired compound. 
MS (DCI/NH3) m/e 348 (M+H)*; 

»H NMR (300 MHz, DMSadg) 5 7.90 (d. J=8 Hz, IH). 6.97 (t, J=6 Hz. IH), 6.67 (d, 
J=8 Hz. IH). 6.52 (d. J=8 Hz. IH), 6.48 (d. J=12 Hz. IH), 6.26 (d, J=7 Hz. IH). 6.10 
(s, IH), 5.59 (m, IH). 5.41 (s, 2H), 3.83 (s. 3H). 2.08 (s. 3H), 1.79 (d, J=7 Hz, 3H), 
30 1.23 (s, 3H), 1.11 (s. 3H); 

13c NMR (125 MHz, DMSO-dg) 6 156.1. 152.4, 145.4, 132.4. 131.0, 130.2, 127.7, 
127.2, 127.0, 126.7, 116.9. 116.4, 113.7, 113.0, 109.9. 105.4, 69.4. 55.6, 49.7, 29.6, 
28.3. 23.0. 13.8; 

Anal, calcd for CisHisOzN-l.OHaO: C. 75.59; H, 7.45; N, 3.83. Found: C, 75.53; H, 
35 7.20; N, 3.62. 
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Example 1S1 

(E) 2.5-dihYdro- lO-methnxv-5-f^-hvrimTy. ] -prn nenvn-2.2.4-rrim^thyU ] ff . 
f llben^nnvrannr^ 4-flqiiinni;n^. 
5 A 20 ml ethereal suspension of LiAlH4 (0.200 g, 5. 17 mmol) was treated dropwise 

at room temperature with a 15 ml ethereal solution of AlQa (0^0 g, 1.72 mmol), stined 
for 15 minutes and treated dropwise with a 20 ml ethereal solution of Example 179. After 
stirring 1 hour at room temperature, 2 ml H2O was carefully added followed by the 
dropwise addition of 15 % NaOH until a white paste deposited on the bottom of the vessel 

10 The ether solution was decanted, the paste washed several times witii etiier and die 

combined organics washed with brine and dried (MgS04). The residue was purified by 
column chromatography on silica gel eluting with 25% tiien 33% ethyl acetate in hexanes to 
give 0.195 g (78%) of die desired compound as a colorless foam. 
»H NMR (300 MHz. DMSO-de) 5 7.95 (d, J=8 Hz. IH). 7.01 (t, J=8 Hz. IH). 6.64 (d, 

15 J=9 Hz. IH). 6.61 (d. J=9 Hz. IH), 6.52 (d, J=8 Hz. IH). 6.18 (br d. J=4 Hz. IH). 6.08 
(s. IH), 5.73-5.66 (m. IH). 5.51 (5.43. J=m Hz. IH). 5.41 (s. IH). 4.65 (t. J=5 Hz. 
IH). 3.83 is, 3H). 3.77 (t, J=5 Hz. 2H). 2.12 (s. 3H). 1.19 (s. 3H). 1.13 (s. 3H); 
MS(FAB)m/e calcd for C23H25NO3: 363.183. Found 363.1839. 

20 Example 182 

f£)2J?-dihYdrO-10'methoXV-5-n-(>f.N-rfim<'thvlflniinncarhnnvln x vVl-p«.p#.nv1V-> , '^4. 
trimethv1-lH.rnhen7npvmnnr^.4-flqiiinnlinft 
Example 181 (0.035 g, 0.096 mmol) was dissoved in DMF (5 ml), treated with 
NaH (0.012 g 60% dispersion in oil. 0.289 mmol) at room temperature, stirred for 10 
25 minutes, treated dropwise wiUi N.N-dimethylcarbamoyl chloride (44[il. 0.48 1 mmol) and 
stirred for 30 minutes. The reaction mixture was diluted witii 10 ml samrated aqueous 
NH4CI. extracted with ediyl acetate, the organic layers washed witii H2O. brine, dried 
(MgS04), concentrated, and purified by silica gel chromatography eluting with 25% tiien 
33% etiiyl acetate in hexanes to give 0.033 g (79%) of die desired compound as a colorless 
foam. : 

MS (DCI/NH3) m/e 509 (M+H)*; 

IH NMR (300 MHz, DMSO-de) 5 7.94 (d. J=9 Hz. IH). 7.02 (t. J=8 Hz. IH). 6.66 (d, 
J=8 Hz. IH). 6.63 (d. J=9 Hz. IH). 6.53 (d. J=8 Hz, IH). 6.17 (m. 2H). 5.82 (dd. J=16. 
4 Hz. IH), 5.49-5.42 (m, IH), 5.42 (s, IH). 4.31 (d. J=6 Hz. 2H). 3.82 (s, 3H), 2.71 
(m, 6H). 2.09 (s, 3H), 1.20 (s, 3H), 1.12 (s, 3H); 
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NMR (100 MHz, DMSO-dg) 5 156.1. 155.1. 151.8. 145.4. 133.0. 131.5. 130 0 
129.8, 127.6, 127.0. 126.8. 117.3, 116.9. 113.7. 113.5. 110.0. 105.6. 72 9. 63 8 55 7 
55.6, 49.7, 29.3. 28.5. 28.4. 23.3: * ' ' * 

MS(FAB)m/e calcd for C26H30N2O4: 434.2206. Found 434.2209. 

Examplft 15^3 

fg)2«5-dihY(1rQ-10-methoxv-S-n-merhnYvmPfhnv v.i.nrnpPnvn-?..2.4.trimPfhYl.m. 

rnhen7npvm^^r^.4.f|f]ninf^ljnr 

Example 181 ( 0.026 g. 0.072 mmol) was dissolved in dichlorcethane (5 ml), 
cooled to 0 treated with (i-Pr)2NEt (62 m. 0.358 mmol) followed by chloromediyl 
methyl edier (16 ^1. 0.215 mmol) the bath removed and the mixture heated to 55 °C for 14 
hours. The mixutre was partitioned between ethyl acetate and saturated aqueous NH4CI. the 
organic layer washed with brine, dried (MgS04) and purified by silica gel chromatography 
eluting with 10 % ethyl acetate in hexanes to give 0.012 g (41%) of the desired compound 
15 as an amber oil. 

IH NMR (300 MHz. DMSO-dg) 5 7.94 (d, J=8 Hz. IH). 7.02 (t. J=8 Hz. IH). 6.66 (d, 
J=9 Hz, IH), 6.63 (d, J=9 Hz, IH). 6.53 (d, J=8 Hz. IH). 6.19 (br d. J=3 Hz. IH). 6.14 
(d. J=2 Hz, IH), 5.78 (dd, J=16. 4 Hz, IH), 5.42 (s, IH). 4.31 (ABq. J=8, 6 Hz. 2H). 
3.84 (m. 2H). 3.82 (s. 3H). 3.09 (s, 3H), 2.11 (s, 3H). 1.20 (s, 3H), 1.13 (s. 3H); 
20 MS (FAB) m/e calcd for C25H29NO4: 407.2097. Found 407.2090. 

Examnlfl 1«4 

2 . 5-dihydro- 1 0-methoxv-S-n.hvdrnyv.^.pm p envi^^ y 4.trim«.th Y|. | h - 
rnhen^npvrnnnf^ 4-flTiiiinnlinfi 

25 Example 44 (0.58 g, 1 .74 mmol) was dissolved in CH2CI2 (40 ml), cooled to-45 

*C, treated dropwise with 2.09 ml IM Dibal-H / heptane solution (2.09 mmol) and stirred 
for 1 h. The reaction mixture was poured into 75 ml 0.5 M HCl. stirred 30 min, extracted 
widi ethyl acetate, the combined organics washed with brine, dried (Na2S04) and 
concentrated to give 0.55 g crude aldehyde as a yellow foam. 

The resulting aldehyde (0.048 g. 0.143 mmol) was dissolved in THF (5 ml) cooled to 0 °C. 
and treated slowly with vinylraagnesiura bromide (0.72 ml IMmiF. 0.72 mmol). After 
stirring 15 minutes, the mixmrc was partitioned between ethyl acetate and brine, the aqueous 
layer extracted with ethyl acetate and combined organics washed with brine, dried 
(Na2S04). concentrated and purified by silica gel chromatography eluting vwth 20 % ethyl 
acetate in hexanes to give the desired compound (0.027 g. 53%) as an inseparable 1 : 1 
mixture of diastereomers. 
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MAJOR: 

»H NMR (300 MHz, DMSO-de) 5 7.97 (d. J=8 Hz, IH). 7.04 (t. J=8 Hz, IH), 6.68 (d. 
J=8 Hz, IH). 6.59 (d. J=8 Hz, IH). 6.48 (d, J=8 Hz, IH). 6.03 (br s. IH). 5.61 (s. IH). 
5.46 (m. IH). 5.36 (in. IH). 4.97-5.10 (m. IH). 4.87 (ra, IH). 3.94 (m, IH). 3.85 (s, 
5 3H). 2.19 (s, 3H). 1.23 (s, 3H). 1.10 (s, 3H); 
MINOR: 

MS (DCI/NH3) m/e 364 (M+H)*; 

IH NMR (300 MHz. DMSadfi) 5 8.02 (d. J=8 Hz, IH), 7.07 (U J=8 Hz, IH), 6.68 (d. 
J=8 Hz, IH). 6.62 (d. J=8 Hz, IH). 6.61 (d. J=8 Hz. IH). 6.16 (br s. IH). 5.95 (m, IH). 
10 5.58 (s. IH). 5.41 (s. IH), 4.97-5.10 (ra. 2H). 3.94 (m. IH). 3.85 (s. 3H). 2.11 (s. 3H), 
1.27 (s. 3H). 1.01 (s. 3H); MS (DCI/NH3) m/e (M+H)+ 364; Anal, calcd for 
C23H25N03-3/4H20: C. 73.29; H. 7.09; N. 3.72. Found: C. 73.67; H. 6.80; N, 3.81. 

Example 1«5 

»5 methvl 2-f2.5-dihvdrf>-10-mBHloxv-2.2.4-trimethvl-l H-rnh^ nzonvrannr^ 4-flqiiinolin-S- 

vn acetyl hvdm»aniate 

Example 46 ( 0.150 g. 0.395 mmol) was added diopwise to a solution of N.O- 
dimethylhydroxylamine hydrochloride ( 0.192 g, 1.98 mmol) and trimethylaluminium ( 1.0 
mL, 2.0 mmoland the resulting mixture heated at 40 for 2 hours, quenched with 

20 methanol and partitioned between methylene chloride and sanirated aqueous Rochelle's salt 
The organic layer was washed widi satorated aqueous sodium bicarbonate, brine, and dried 
(MgS04). The crude product was purified by flash chromatography on silica gel eluting 
with 4% then 10% ethyl acetate in methylene chloride to give the desired compound (62 %) 
as a white foam. 

25 MS (DCI/NH3) m/e 409 (M+H)*; 

»H NMR (300 MHz, DMSO-dg) 5 7.79 (d. J=8 Hz. IH). 7.05 (dd. J=8 Hz, IH). 6.73 (d. 
J=8 Hz. IH). 6.61 (d, J=8 Hz. IH), 6.48 (d, J=8 Hz. IH). 6.25 (dd. J=2+10 Hz. IH). 
6.16 (s, IH), 5.43 (s, IH), 3.87 (s, 3H). 3.25 (br s. 3H). 3.04 (br s. 3H). 2.34 (m. IH). 
2.18 (s. 3H), 1.17 (s, 6H); 

30 Anal, calcd for C24H28N2O4: C. 70.57; H. 6.91; N, 6.86. Found: C. 70.74; H. 7.1 1; N. 
6.59. 

Example 186 

2-f2.5-dihYdro-10-methoxv-2.2.4-trimethv1-lH-rn h en7onvmnnr^4-nquinolin.5-vn 
35 acetaldehyde 

Example 185 (0.334 g. 0.817 mmol) was dissolved in THF (20 ml), cooled to -78 
OC. and treated with IM Dibal-H in toluene (1.71 mL. 1.71 mmol) over 5 minutes and 
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stirred for 1 hour. The reaction mixture was poured into saturated potassium sodium 
tartrate, the layers separated, the aqueous phase exuracted witii CH2CI2. the combined 
organics washed with saturated aqueous sodium bicarbonate, brine, dried (MgS04), and 
purified by silica gel chromatography eluting with 30% ethyl acetate in hexane to give 0.265 
5 g (93%) of the desired product as a coloriess foam. 
MS (DCI/NH3) m/e 350 (M+H)*; 

IH NMR (300 MHz. DMSO-de) 5 9.65 (s, IH), 7.95 (d. J=9 Hz, IH), 7.05 (dd. J=8 Hz. 
IH). 6.73 (d. J=8 Hz. IH), 6.60 (d. J=8 Hz. IH), 6.45 (d. J=8 Hz. IH). 6.35 (dd. 
J=3+10 Hz. IH), 6.20 (s. IH), 5.45 (s. IH), 3.85 (s, 3H), 2.85 (m, IH), 2.60 (m, IH). 
10 2.15 (s, 3H), 1.17 (s. 3H), 1.15 (s. 3H); 

Anal, calcd for C22H23N03»1/4H20: C. 74.66; H, 6.69; N. 3.96. Found: C. 74.32; H, 
6.30; N, 3.86. 

Example IS? 

15 2.5-dihyrir0-10-methoxv-S-r2-cvclnhexvlid envlethvlV2.2.4-trimt.thvl.m. 

rnbenzonvranor3.4-nquinoHnft 
Cyclohexyluiphenylphosphonium bromide ( Grim, S. O.; Ambrus, J. H.; J.Org. 
Chem. 1968, 33, 2993-2994.) (0.234 g.0.55 mol) was suspended in (5:3) THF:Ether (8.0 
ml), cooled to-10 °C, treated with 220 ^1 of 2.5 M n-butyl lithium, stirred for 10 minutes. 

20 Example 1 86 was added as a solution in THE and tiie reaction was allowed to stirat room 
temperature 12 hours, refluxed for 15 minutes and allowed to cool. Dietiiyl etfier was added 
and tiie reaction was filtered and concentrated. The resulting residue was purified by silica 
gel chromatography eluting with 10:1 to 5:1 hexanes:etiiyl acetate to afford 0.033 g (51% ) 
desired compound. : m.p. 130-135 C"; 

25 MS (DCI/NH3) /n/e 4 1 6 (M+H)*; 

»H NMR (300 MHz. DMSO-de) 5 7.03 (t, J=9 Hz, IH), 6.67 (d. J=8 Hz, IH), 6.57 (d, 
J=9 Hz, IH), 6.50 (d, J=8 Hz, IH), 6.1 1 (s, IH), 5.64 (dd, J=10. 10 Hz. IH), 5.43 (s, 
IH), 5.04 (t, J=7 Hz, IH). 3.85 (s. 3H). 2.10 (s. 3H), 2.0 (b, 2H), 1.81 (t, J=7 Hz, 2H). 
1.45 (b, 3H), 1.3 (b, 3H), 1.17 (s, 3H). 1.15 (s, 3H); 

30 13c NMR (100 MHz, DMSO-de) 5 165.0, 151.1, 145.4, 140.5, 133.41, 132.2, 127.5, 
127.0, 126.8, 116.5, 116.3, 116.0. 113.0, 110.3, 105.3, 73.9, 55.5, 49.6, 36.6, 30.5, 
28.9, 28.7, 28.1. 27.9. 27.0. 26.2. 23.8. 
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Example 1^^ 

2.5-d<hYdro- 1 0-methoXV-5-r?-rvrlnppnfvlirfP.1YfrT h vn-2.2.4-frimPf hyl. 1 H. 
fnhen7npYr;^nftn,4-nfjninn|jnp 

5 Example 186 and cyclopentyltriphenylphosphonium bromide (Ramirez. R; Uvy, 

S. JACS 1»S7, 79, 67-69. ) were processed according to Example 187 to provide the 
desired compound. 

IH NMR (300 MHz, DMSadg) 5 7.94 (d. J=9 Hz. IH). 7.02 (t. J=8 Hz, IH). 6.67 (d, 
J=8 Hz. IH). 6.57 (d. J=9 Hz. IH). 6.48 (d, J=7 Hz. IH), 6.10 (s, IH), 5.56 (dd. J=10. 
10 8 Hz, IH). 5.43 (s. IH), 5.22 (b, IH), 3.85 (s. 3H), 2.14 (s, 6H). 1.77 (b. 2H). 1.49 (b. 
4H). 1.17 (s, 3H), 1.14 (s. 3H); "c NMR (75 MHz. DMSO-d6) 5 156.1, 151.2, 145.4, 
144.6. 133.4. 132.3. 127.6. 127.0, 126.8, 116.4. 116.1. 115.3. 113.3. 113.1, 110.3, ' 
105.3, 73.6. 55.6. 49.6. 33.1, 29.0. 28.7. 28.0. 25.8, 25.7. 23.8; 
HRMS (FAB)m/e calcd for C27H32O2N: 401.2355. Found 401.2342. 

15 

Examplft IRQ 

2^-dihYdro- 10-methoxv-5-f?.rvrlnheprvlirf^nY|p t hvl^-?. ? 4.trim,»thyl.l ff - 

rnbenzonvrannr^ 4-f1q..{nnli,^ 
Example 186 and cycloheptyltriphenylphoshonium bromide (Albright, T. A.; 
20 Freeman, W. J.; Schweizer. E.E. JACS 1974, 97, 2942-2943.) were processed 
according to example 186 to provide the desired compound. 
MS (DCimHa) m/e 430 (M+H)*; 

IH NMR (300 MHz. DMSO-dg) 5 7.94 (d. J=9 Hz, IH), 7.02 (t. J=8 Hz. IH). 6.67 (d. 
J=8 Hz. IH). 6.57 (d, J=9 Hz, IH), 6.49 (d, J=8 Hz. IH), 6.12 (s. IH). 5.69 (dd, J=10. 
25 9 Hz, IH), 5.43 (s, IH), 5.12 (t, J=7 Hz, IH), 3.85 (s, 3H), 2.13 (s. 6H). 1.90 (b, 2H), 
138 (b. 3H). 1.27 (m, 4H), 1.17 (s, 3H), 1.14 (s, 3H). 0.82 (m. 3H); 
»C NMR (75 MHz, DMSO-de) 8 156.1, 151.1. 145.4, 142.2, 133.4, 132.2. 128.6, 
127.6. 127.0, 126.8. 120.0. 116.3, 116.0, 113.0, 110.3, 105.3, 73.6, 65.7, 55.6, 49.6, 
37.3. 33.2. 31.1. 29.8. 29.3. 29.2, 29.0, 28.6, 28.5, 26.2, 23.8, 23.2; 
Anal, calcd for C29H3502N2'3/4H20: C, 72.70; H, 8.52; N, 2.92. Found: C, 72.50; H, 
8.11; N. 2.47. 

Example IQQ 

2 . 5-dihV(lrO- 1 0-mrthOX Y-5-C^.methvl.2-hntenvn-2.2 4.frimP.hvl . lH-mhen7opvn.nnr^ 4- 

flquinoline, 

Example 186 and isopropyltriphenylphosphonium iodide were processed according 
to Example 187 to provide the desired compound. 
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IH NMR (300 MHz, DMSO-dg) 5 7.94 (d, J=8 Hz. IH). 7.37 (s. IH), 7.03 (t. J=8 Hz, 
IH), 6.67 (d. J=7 Hz, IH). 6.57 (d. J=8 Hz, IH). 6.49 (d, J=8 Hz. IH). 6.11 (s. IH). 
5.65 (dd, J=10. 9 Hz, IH). 5.43 (s. IH). 5.12 (t, J=7 Hz, IH), 3.85 (s, 3H). 2.14 (s. * 
3H). 1.63 (s, 3H), 1.31 (s. 3H). 1.17 (s. 3H), 1.15 (s, 3H); 

13c NMR (100 MHz, DMSO-de) 5 156.1. 151.1, 145.4. 133.4. 132.8, 132.2. 127.6. 
127.0. 126.9. 119.8. 116.4. 116.1, 113.3, 113.1, 110.3. 105.3. 73.7, 55.6, 49.6, 3L5. 
29.0, 28.7, 25.6, 23.8, 17.5; 

HRMS (FAB)wfe calc'd for C25H29O2N: 375.2198. Found 375.2189. 

Examplfi 1Q1 

trans2.5-dihvdro.tn.mBfhnYv.S.n.h.,t..nvlV2.2 4.Mm ethvl.m-rnh«.n7npvrannf^4^ 

flquinoline 

Example 186 and ethyltriphenylphosphonium bromide were processed according to 
example 186 to provide the desired compound. 
MS (DCI/NH3) m/e 362 (M+H)*; 

IH NMR (300 MHz, DMSO-de) 5 7.96 (d. J=8 Hz, IH), 7.05 (dd. J=8 Hz, IH). 6.70 (d. 
J=8 Hz. IH), 6.60 (d, J=8 Hz. IH), 6.51 (d, J=8 Hz, IH). 6.10 (s. IH), 5.72 (dd, 
J=4+10 Hz. IH). 5.45 (m. 3H), 3.86 (s. 3H), 2.43 (m. IH). 2.20 (m. IH). 2.15 (s. 3H), 
1.30 (d, J=5 Hz. 3H), 1.17 (s, 3H), 1.15 (s, 3H). 

Example 192 

trans 2.5-^ihYdro-10-inetllOXY-5-f2-nenTen-l.vlV2.2.4-trim e thvl-lH-rnhenzopvranor3.4- 

nquinnline 

Example 186 (0.050 g, 0.143 mmol) and propyltriphenylpliosphonium bromide 
(165.6 mg, 0.429 mmol) were processed as in example 187 to give the desired compound. 
MS (DCI/NH3) m/e 376 (M+H)*; 

IH NMR (300 MHz. DMSO-dg) 6 7.95 (d. J=9 Hz, IH). 7.05 (dd. J=8 Hz, IH), 6.70 (d. 
J=8 Hz, IH), 6.60 (d. J=8 Hz, IH). 6.50 (d, J=8 Hz. IH). 6.09 (s. IH), 5.70 (dd. J=3. 
10 Hz. IH). 5.44 (s, IH). 5.38 (ss, J=5 Hz, 2H), 3.86 (s. 3H), 2.41 (m, IH). 2.19 (m. 
IH). 2.15 (s, 3H), 1.70 (m, 2H). 1.15 (s. 6H), 0.75 (t, J=7 Hz, 3H). 
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2.S-dihvdro-l Q-methoxv-5-f T 1 -riinunm- 1 - prnnen.^.vn.:>.2.4-trim^tti Y|. 1 H - 
rnbenzopvrannn 4.qq,|jn^linft 

Example 186 (0.050 g, 0.143 mmol) and diphenylphosphoranyl difluromethane 
(Edwards, M.L., eL al. Tet Ut. 1990.J/, 5571-74) were processed as in example 187 to 
give the desired compound. 

IH NMR (300 MHz, DMSO-dg) 5 7.98 (d. J=8 Hz, IH). 7.08 (t. J=8 Hz, IH), 6.71 (d. 
J=9 Hz, IH), 6.62 (d. J=9 Hz, IH). 6.57 (d. J=9 Hz. IH), 6.17 (s. IH). 5.73 (dd. 
J=4.10 Hz, IH). 5.46 (s. IH), 4.53 (m. IH), 3.86 (s. 3H). 2.32 (m. IH). 2.16 (s, 3H), 
2.11 (m. IH), 1.17 (s. 3H), 1.15 (s, 3H); 
HRMS(FAB)m/e calc'd 383.1697. Found 383.1689. 

Example 1Q4 

(£) methyl 2-f2.5-dihYdrO-]0-methoXV-?,.?, 4-trimethvl-1H.rilhen7nnvmnn n .4-nquinnlin- 

5-yl) 2-b^HffnO(lTfi 
Example 186 ( 0.040 g, 0. 1 15 mmol) and methyl 
(triphenylphosphoranylidene)acetaie (1 15 mg, 0.344 mmol, Aldiich) were processed 
according to example 179 to give 0.037 g (80%) of the desired compound as a white foam. 
MS (DCI/NH3) m/e 406 (M+H)*; 

IH NMR (300 MHz. DMSO-de) 6 7.95 (d. J=9 Hz. IH). 7.07 (dd. J=8 Hz. IH), 6.85 (m. 
IH), 6.72 (d, J=8 Hz, IH), 6.60 (d, J=8 Hz. IH). 6.50 (d. J=8 Hz, IH). 6.15 (s, IH), 
5.87 (dd, J=3+10 Hz, IH). 5.80 (d. J=I4 Hz, IH), 5.45 (s. IH), 3.88 (s, 3H). 3.65 (s, 
3H). 2.60 (m, IH). 2.45 (m. IH), 2.15 (s. 3H), 1.15 (br s. 6H); l^c NMR (75 MHz. 
DMS0-d6) 5 165.8, 156.2. 150.5, 145.6. 144.8, 133.6. 131.3. 127.4. 127.2, 122.7, 
116.3, 115.9. 113.4. 113.1, 110.2, 105.7. 72.4, 55.6. 51.3. 49.7. 34.9, 29.0, 28.9, 
28.9, 23.9; 

Anal, calcd for C25H27NO4 I/2H2O: C, 72.44; H. 6.81; N, 3.38. Found: C, 72.55; H, 
6.71; N, 3.22. 

Example 195 

(£) 2.5-dih vdm- 1 n-methnxv.S.<' 4-hvdmx v-%huten. 1 -vn-2.2.4-trimethvl- 1 H- 
f nhenznpvrnnnf^ d- Hquinoline 

Example 194 ( 0.063 g. 0.155 mmol) in Et20 was treated dropwise with a slurry 
containing LiAlH4 ( 0.044 g. 1.16 mmol) and AICI3 (0.041 g. 0.308 mmol) for 1 hour. 
The reaction mixture was diluted widi Et20 and treated with 2 drops of H2O followed 
byl5% NaOH until a white paste formed. The Et20 was decanted and the paste washed 2 
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times with Et20. The combined ofganics were washed with saturated aqueous sodium 
bicarbonate, brine, dried (MgS04). and purified by siUca gel chromatography eluting with 
6% then 10% ethyl acetate in methylene chloride to give 0.031 g (53%) of the desired 
compound. 
5 MS (DCI/NH3) m/e 378 (M+H)*; 

IH NMR (300 MHz. DMSO-de) 5 7.94 (d, J=9 Hz. IH), 7.07 (dd. J=8 Hz. IH). 6.70 (d. 
J=8 Hz. IH). 6.60 (d. J=8 Hz. IH). 6.54 (d. J=8 Hz. IH). 6.12 (s, IH). 5.70 (dd. 
J=3+10 Hz. IH). 5.4-5.69 (m. 3H). 4.63 (dd. J=6 Hz. IH). 3.87 (m. 5H). 3.31 (s. 3H). 
2.40 (m. IH). 2.15 (s, 3H). 1.15 (s. 6H); 

10 Anal, calcd for C24H27N03-1/4H20: C. 75.47; H. 7.26; N. 3.67. Found: C. 75.62; H, 
7.40; N. 3.59. 

Example 196 

(E) 2 .. 5-(lihY(1rO-10-methPXV-5-f4-rN N-dimflthvLnmrn o carhnnvlnvY^-l-hiifen-l-vIV? -> d. 
trimethvl- 1 H-n Ihenzonvrannf^ 4-f)qiiinf^|f 
Example 195 and disuccinimidyl carbonate were processed as in Example 200 to 
give the an intermediate succinate ester. 

The intermediate succinate ester and N,N-dimethylamine were processed as in 
Example 200 to give the desired compoimd. 
MS (DCI/NH3) m/e 449 (M+H)*; 

IH NMR (400 MHz, DMSO-de) 6 7.95 (d. J=9 Hz, IH). 7.07 (t. J=8 Hz. IH). 6.70 (d. 
J=8 Hz. IH). 6.59 (d, J=8 Hz, IH). 6.52 (d. J=8 Hz. IH), 6.09 (s. IH). 5.74 (dd. 
J=3,10 Hz, IH), 5.65 (m. IH), 5.48 (m, IH), 5.43 (s, IH). 3.85 (s, 3H). 3.79 (d, J=5 
Hz, 2H), 2.45 (m, IH). 2.20 (m, IH). 2.15 (s, 3H). 1.17 (s. 3H), 1.16 (s. 3H); 13c 
NMR (100 MHz, DMS0-d6) 5 156.1, 150.9. 145.5, 133.6, 132.0. 129.0. 128.6, 127.4, 
127.1. 127.0, 116.2. 115.9. 113 (3). 113.2. 110.3. 105.4. 73.5. 72.0, 56.9. 55.6. 49.7. 
35.0. 28.9, 23.3; 

AnaL calcd for C27H32N2O4: C, 72.30; H. 7.19; N, 6.25. Found: C. 72.10; H. 7.11; N, 
5.98. 

Examplft 197 

(E) 2.5-dihYdn>l(>-methoxv-5-f4.rN-methvl.-im ; nocarhnnvlnyvV2-htitffn-1.vlV7 7 d. 
trimethvl- 1 H-mhpn7np vranor:^.4-flf]iiinn)j p^^ 
The intermediate succinate ester from Example 196 and methylamine were processed 
as in Example 200 to give the desired compound. 
MS (DCI/NH3) m/e 435 (M+H)*; 
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IH NMR (300 MHz, DMSO-dg) 5 7.95 (d. J=8 Hz, IH). 7.05 (t, J=8 Hz. IH), 6.95 (m. 
IH). 6.70 (d. J=8 Hz, IH), 6.57 (d. J=8 Hz. IH). 6.52 (d. J=8 Hz. IH). 6.08 (s. IH). ' 
5.70 (in. 2H), 5.50 (in, IH). 5.43 (s. IH). 4.35 (d. J=5 Hz. 2H). 3.85 (s. 3H). 2.56 (d, 
J=5 Hz. 3H). 2.42 (ra, IH). 2.20 (m. IH). 2.15 (s. 3H). 1.15 (s. 6H); 
5 AnaL calcd for C26H30N2O4: C. 71.87; H. 6.96; N. 6.45. Found: C. 71.66: H. 7.25; N. 
6.07. 

Examplft 10R 

fg)2 . ^dihYd^)-10-mPthPXV-5-f^hntPnvlV2■2■4-rrimPthyl . lH■fnhPnTnpvr5.nnp 
1^ rquinoline 

Example 195 (0.080 g , 0.212 mmol) was dissolved in CH2CI2 (10 ml), cooled to 
-10 treated with (i-Pr)2NEt (55 nL . 0.318 mraol) foUowed by medianesulfonyl chloride 
(20 ML, 0.255 mmol), stirred for Ihr and allowed to warm to room temperature. The 
mixture was recooled to -10 "C and treated dropwise with lithium triethylborohydride (635 
15 pL, 0.635 mmol), stirred for 1 hr. allowed to warm to room temperature, treated with 5.0 
ml of IN NaOH followed by 0.1 1 ml of 30% H2O2 and stirred for 30 minutes. TTie mixture 
was partitioned between water and ethyl acetate, the aqueous extacted with ethyl acetate and 
the combined organics washed with water, brine, and dried (Na2S04). Purification by 
silica gel chromatography eluting with 15:1 then 7:1 hexanes:ethyl acetate provided 0.029 g 
20 (38%) desired compound. 

IH NMR (360 MHz. DMSO-dg) 5 7.93 (d. J=9 Hz. IH). 7.04 (t. J=8 Hz, IH). 6.68 (d. 
J=8 Hz. IH). 6.57 (d, J=8 Hz. IH). 6.51 (d. J=7 Hz. IH). 6.11 (s, IH), 5.67 (dd, J=10 
Hz, IH). 5.41 (t. J=9 Hz. IH). 5.34 (t. J=l 1 Hz. IH). 3.85 (s. 3H). 2.34 (m. IH). 2.15 
(s. 3H). 1.59 (dd. J=5 Hz, 3H). 1.17 (s, 3H). 1.15 (s. 3H); 
25 13c NMR (100 MHz, DMSO-dg) 5 156.2. 151.0. 145.4. 133.4. 132.1. 127.1. 127.0. 
126.9. 126.6. 125.5. 115.9. 113.2. 110.0, 105.3, 73.7, 55.5, 49.6, 35.4, 28.9, 28.8, 
23.9. 17.8; 

HRMS (FAB) calc'd for C24H28O2N: m/e 362.2120. Found 362.21 19. 

Example 109 

2 . 5-dihYdrO-10-mPthPXy-5-f2-hvdrnyvethvn.2.2.4-rrimPrh v l.lH-rnhPnrnpvrnnnp4- 

Example 46 (0.100 g. 0.264mmol) was treated with IM Dibal-H in toluene (0.544 
ml. 0.544mmol) at -78° C, warmed to room temperature, quenched with methanol and the 
partitioned between methylene chloride and saturated aqueous Rochelle's salt. The organic 
layer was washed with IN HCl. saturated aqueous sodium bicarbonate, brine, and dried 
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(MgS04). TTie resulting crude product was purified by flash chromatography on siKca gel 
eluting with 10% ethyl acetate in methylene chloride to give (87%) of the desired compound 
as a white solid. 

MS (DCI/NH3) m/e 352 (M+H)*; 
5 IH NMR (300 MHz, DMSO-de) 5 7.95 (d. J=8 Hz, IH). 7.05 (dd, J=8 Hz, IH), 6.69 (d, 
J=8 Hz. IH). 6.59 (d. J=8 Hz, IH). 6.55 (d. J=8 Hz, IH). 610 (s, IH), 5.95 (dd. J=2,10 
Hz. IH), 5.43 (s. IH). 4.61 (t. J=6 Hz. IH). 3.84 (s, 3H). 3.52 (m. IH). 2.20 (s. 3H). 
1.80 (m, IH), 1.50 (m. IH), 1.19 (s. 3H), 1.16 (s, 3H). 

Examnle2m 

2.5-d i hydm-l()-mPthOXV-5-r2-fN-hftn7v1carhnnylny vWhvn.??d.tnmethvU 
f llhRnznpvninnr^ 4-flqiimn1irip 

Example 199 ( 0.200 g, 0.57 mraol) was combined with N.N'-disuccinimidyl 
carbonate ( 0.217 g. 0.85 mmol), (i-Pr)2NEt (0.30 ml. 1.71ramol), and acetonitrile (2mL), 
stirred at room temperature 2 hours and partitioned between CH2CI2 and saturated aqueous 
sodium bicarbonate. The organic layer was washed with brine, dried (MgS04), and 
purified by silica gel chromatography eluting with 6% ethyl acetate in dichlororaethane to 
give 0.252 g (90%) of the succinate ester as a white foam. 

The succinate ester (0.020 g, 0.041mmol). benzyl amine (6.6 nl. 0.061mmol), and 
CH2CI2 (3 ml) were combined and stirred for 20 minutes at room temperature. The reaction 
mixture was diluted with CH2CI2 and the organic layers washed with H2O, saturated 
aqueous sodium bicarbonate, brine, dried (MgS04) and purified by sUica gel 
chromatography eluting with 20% ethyl acetate in hexane to give 19 mg (97%) of the 
desired compound as a white solid. 
MS (DCI/NH3) m/e 485 (M+H)*; 

IH NMR (400 MHz, DMSO-de) 5 7.95 (d. J=9 Hz. IH). 7.68 (t, J=6 Hz. IH). 7.25 (m, 
3H). 7.07 (t. J=8 Hz. IH), 6.71 (d. J=8 Hz. IH). 6.59 (dd. J=8 Hz, IH). 6.11 (s. IH). 
5.86 (d. J=8 Hz, IH), 5.40 (s, IH). 4.18 (m, 2H), 4.00 (m, 2H), 3.85 (s, 3H), 2.12 (s, 
3H), 1.90 (m. IH). 1.71 (m, IH). 1.17 (s. 3H), 1.15 (s. 3H); 

NMR (100 MHz, DMSO-dg) 6 156.3, 156.1, 150.7. 145.6. 139.7. 133.5. 131.9, 
128.2, 127.5, 127.2, 127.1. 127.0. 126.7. 116.3. 115.9. 113.2, 113.2. 110.2, 110.1. 
105.6, 70.3. 60.2. 55.6, 49.6. 43.7, 31.5, 28.8, 28.7, 23.8; 
Anal, calcd for C3OH32N2O5 H2O: C. 71.69; H. 6.82; N. 5.57. Found: C. 71.45; H, 
6.83; N. 5.56. 
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Example 201 

2.5-dihYdro-10-n]ffthOXY-5-f2-fN-mnmhoHnocarhnny l oxvtethvlV^?4-trifnMhvl-1R- 

nibenzopyrannf^ ^flqilinnlinf 
5 The intermediate succinate ester from Example 200 and morpholine were processed 

as in Example 200 to give the desired compound. 
MS (DCI/NH3) m/e 465 (M+H)*; 

IH NMR (400 MHz. DMSO-de) 5 7.95 (d, J=9 Hz, IH), 7.07 (t. J=8 Hz, IH). 6.71 (d. 
J=8 Hz, IH), 6.60 (d. J=8 Hz. IH), 6.57 (d. J=8 Hz. IH), 6.10 (s. IH), 5.88 (dd, 
10 J=3+10 Hz, IH). 5.44 (s. IH). 4.05 (ra, 2H). 3.85 (s. 3H), 3.75 (m. 4H). 2.16 (s, 3H). 
1.85 (m, IH). 1.78 (m. IH), 1.16 (s. 3H), 1.15 (s, 3H); 

13c NMR (100 MHz, DMSO-de) 5 156.2, 154.4. 150.6, 145.6, 133.5. 131.8. 127.3, 
127.2. 127.1, 116 (1). 115.9, 113.2. 113.2, 110.1, 105.6, 70.3, 65.8, 61 (2). 55.6. 49.7. 
43.7. 43.6. 31.3. 29.0. 28.9. 23..8; 

15 Anal, calcd for C27H32N2O5 I/4H2O: C. 69.14; H, 6.98; N, 5.97. Found: C, 68.96; H, 
7.05; N, 5.94. 

Example 202 

3.5-dihY(iro-1 0-mf-thOXV-5-r2-rN-f2-methnxvP.th v naminncarhnnvloxvV.thvlV2 2 4. 
20 trimethvl-lH-fnhenznpvrann r3.4.nqinnnlinf> 

The intermediate succinate ester from Example 200 and 2-raethoxyethyl aminewere 
processed as in Example 200 to give the desired compound. 
MS (DCI/NH3) m/e 453 (M+H)*; 

IH NMR (500 MHz. DMSO-de) S 7.95 (d. J=8 Hz. IH). 7.13 (m, IH). 7.04 (t. J=8 Hz. 
25 IH). 6.70 (d. J=8 Hz. IH). 6.60 (d. J=8 Hz. IH). 6.56 (d. J=8 Hz. IH), 6.08 (s, IH). 
5.85d (10. IH). 5.45 (s. IH). 3.95 (m, 2H). 3.85 (s. 3H), 3.25 (s. 3H). 3.12 (m. 2H). 
2.15 (s, 3H). 1.92 (m, IH), 1.72 (m, IH). 1.15 (d. 6H); 

>3C NMR (125 MHz. DMSO-d^) 6 156.1. 156.1. 150.7. 145.6. 133.5. 131.9. 127.6, 
127.1, 127.1. 116.3, 116.0, 113.2, 113.2, 110.2, 105.6. 70.7. 70.3. 60.0, 57.8, 55.6, 
49.6, 31.5, 28.8. 28.8. 23.8. 

Example 203 

2.5-d i hYdrO-|0-mfrfhOXV-5-(2-fN-mffthvnminnrnr|i o nvlnxvnxvWhvn-2.2.4-trimethYl.1H- 

f llhenrnpvr.nnftf'^ 4-nqninnlinP. 

The intermediate succinate ester from Example 200 and methylamine were processed 
as in Example 200to give the desired compound. 
MS (DCI/NH3) wfe 409 (M+H)*; 
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IH NMR (500 MHz, DMSO-dg) 6 7.95 (d, J=8 Hz. IH). 7.04 (t, J=8 Hz. IH). 6.93 (m, 
IH). 6.70 (d. J=8 Hz, IH). 6.60 (d, J=8 Hz, IH), 6.56 (d, J=8 Hz. IH), 6.08 (s, IH). 
5.85d (10, IH), 5.45 (s, IH), 3.95 (m, 2H), 3.85 (s, 3H). 2.59 (d. 3H), 2.15 (s, 3H), 
1.92 (m, IH). 1.72 (in, IH). 1.15 (d, 6H); 
5 13C NMR (125 MHz, DMSO-dfi) 6 156.6, 156.1. 150.7, 145.6, 133.5, 131.9. 127.5, 
127.2, 127.1. 116.3 (116.0). 113.2. 113.2. 113.2. 105.6. 70.3. 60.0. 55.6, 49.6, 31.5, 
28.8. 28.8. 26.9, 23.7; 

Anal, calcd for C24H28N2O4: C. 70.57; H, 6.91; N. 6.86. Found: C. 70.30; H. 6.91; N. 
6.58. 

10 

Example 904 

2.^dihYdn)-10-msthOXV-5-f2-(NN-dimethv1nmi n ncarhnnvlnYv)ethvlV2?.4-trimethv 

rnhenznpvrannr^ 4-f]^„^nnlinf 

The intermediate succinate ester from Example 200 and N,N-dimethylamine were 
15 processed as in Example 200 to give the desired compound as a white solid. 
MS (DCI/NH3) m/e 423 (M+H)*; 

IH NMR (300 MHz. DMSO-dg) 5 7.95 (d. J=8 Hz, IH). 7.05 (t. J=8 Hz. IH). 6.69 (d. 
J=8 Hz, IH). 6.56 (dd. J=8 Hz. 2H). 6.12 (s, IH). 5.86 (dd. J=3+10 Hz, IH), 5.44 (s, 
IH). 3.96 (m. 2H), 3.85 (s, 3H). 2.86 (s. 3H), 2.83 (s. 3H), 2.18 (s, 3H). 1.95 (m, IH). 
1.76 (m. IH), 1.15 (s, 6H). 

Example 205 

2.5-dihYdro-l 0-methoxv-5-C?-methoxvmftt h QxvethvlV2/? 4-trimethvl. 1 H- 

fnbenzonvranor3.4-nqiiinnlin<^ 
Example 199 (0.040 g, 0. 1 14 mraol) was combined with chloromethyl methyl ether 
( 13 ^iL, 0.171 mmol), (i-Pr)2NEt ( 40 jiL, 0.228 mmol), and methylene chloride (5ml) and 
heated to reflux for 3 hours. The reaction was partitioned between H2O and ethyl acetate, 
the aqueous layer extracted with ethyl acetate and the combined organic layers washed with 
saturated aqueous sodium bicarbonate, brine, dried over MgS04, and purified by sUica gel 
chromatography eluting with 2% then 5% ethyl acetate in methylene chloride to give 45 mg 
(40%) of the desired product. 
MS (DCI/NH3) m/e 396 (M+H)*; 

IH NMR (300 MHz, DMSO-de) 5 7.95 (d, J=9 Hz, IH). 7.05 (t, J=8 Hz, IH). 6.70 (d, 
J=8 Hz. IH). 6.60 (d. J=8 Hz. IH). 6.55 (d. J=8 Hz. IH). 6.14 (s. IH). 5.89 (dd. 
J=3+10 Hz. IH). 5.45 (s. IH). 4.55 (s. 2H), 3.85 <s, 3H). 3.58 (m. IH). 3.25 (s, 3H). 
2.18 (s, 3H), 1.85 (m, IH). 1.65 (m. IH). 1.19 (s. 3H). 1.13 (s. 3H); 
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Anal, calcd for C24H29NO4 I/4H2O: C. 72.07; H. 7.43; N, 3.50. Found: C, 71.90; H, 
7.33; N. 3.24. 

Examnle lOfi 

5 2.^d i hYd^Q-I0-^lethOXV-5-f22-dimethvlethoxvcal^^nnvlaminn)mp■thvn - 2■2■4-trimethvl■ 

IH-rnhanrnnvrnnftf-t 4.nqainnlinft 



10 2.^dihvdro-10-methoxv-S.raminnmethvlV2 2.4-trimethv1-1H-rnhftn7npvrannr'^A. 

flQuinoline 

A 10 ml ethereal suspension of LiAlRi (0.050 g, 1.31 mrnol) was treated dropwise 
at room temperature with a 5.0 ml ethereal solution of AICI3 (0.59 g, 4.4 ramol), strirred for 
30 minutes and treated dropwise with a 4.0 mi ethereal solution of Example 44. After 

15 stiiring for 1 hour at room temperature . 2.0 ml of H2O carefully added followed by 
dropwise addition of 15 % NaOH until a white paste formed. The ether solution was 
decanted, the paste washed several times with ether and combined organics washed with 
brine and dried (Na2S04). The residue was purified by silica gel column chromatography 
eluting with CHaChiCHaOH (8:1) to give 0.031 g (69 %) aniinoraethyl analog that was 

20 earned directly to the next step. 

Example 206 

2.5-dihYdrO-IO-mfithQXY-5-(2.2-<1imethvlethoxvcarhonvlamino^m e thvlV2.2.4-trimethvl- 

lH-fl1hen7npvranon.4.flqiiin9linp. 
25 The aminomethyl analog above (0.065 g, 0. 19 ramol) was dissolved in 

dichlororaetfaane ( 6.0 ml ),cooled to 0 "C. treated with B0C2O (0.93 g, 0.42 mmol ). 
Allowed to warm to room temperature overnight. 10 ml H2O was added and the phases 
separated. The organic layer was washed with brine and dried (Na2S04). The residue was 
purified by silica gel column chromatography eluting with CH2Cl2:CH30H (8: 1) to give 
30 0.080 g (95 %) desired compound : 
m.p. 130-135 "C; 

»H NMR (400 MHz. DMSade) 5 7.98 (d, J=9 Hz. IH), 7.70 (t, J=9 Hz. IH). 6.79 (t. 
J=5 Hz, IH). 6.67 (d. J=9 Hz. IH). 6.60 (d. J=9 Hz. IH), 6.53 (d. J=8 Hz, IH). 6.12 (s. 
IH), 5.80 (dd. J=10. 10 Hz, IH), 5.42 (s, IH). 3.85 (s, 3H), 3.14 (m, IH). 2.86 (m, 
35 IH), 2.19 (s. 3H). 1.47 (s. 3H). 1.21 (s. 3H). 1.12 (s. 3H). .84 (m, IH); 
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13c NMR (100 MHz. DMSO-dfi) 5 156.1. 155.5. 150.9. 145.4. 133.4. 131.5. 129.5. 
128.6. 127.8. 126.9. 117.1. 116.4. 113.4. 112.7. 110.5. 105.3. 77.7. 72.3. 67.4. 55.6. 
49.5. 41J. 29.8. 29.2. 28.3. 28.2. 23.4. 23.2. 22.3; 
HRMS (FAB) m/(? calc'd for C26H32N2O4: 436.2362. Found 436.2360. 

5 

Examplft 70n 

2.5-dihYdrO-l 0-methQXV-.5-fe,thoxvcarhnnvlaTninoWftthvn-C> 7 4 -triinethvl- 1 H. 
rnbenzonvranor3 4-flqiiinnlinft 
Example 206A (0.047 g. 0. 14mmole) in THF (10 ml) was treated with triethylamine 
10 (21.0 m-, 0.14 mmol). Followed by dropwise addition of ediyl chloroformate ( 14.1^iL, 
0.14 mmoL). After 30 minutes the reaction was poured into H2O, the aqueous layer 
extracted with ethyl acetate and the combined organic layers washed IX widi H2O, IX with 
brine, and dried (Na2S04). The residue was purified by sUica gel column chromatography 
eluting with 3:2 hexanesrethyl acetate to give 0.047 g (80%) of the desired compound as a 
15 solid. 

IH NMR (300 MHz. DMSO-dg) 5 7.98 (d. J=8 Hz. IH), 7.13 (t. IH), 7.03 (t. J=8 Hz, 
IH), 6.67 (d. J=8 Hz. IH), 6.57 (d. J=8 Hz, IH), 6.54 (d, J=8 Hz, IH), 6.13 (s. 3H). 
5.83 (dd. IH). 5.43 (s, IH). 3.94 (m. 2H). 3.85 (s. 3H). 3.13 (m, IH). 2.94 (m. IH), 
2.21 (s, 3H), 1.2o (s, 3H), 1.17 (s. 3H), 1.11 (s. 3H); 
20 13c NMR (75 MHz, DMSO-de) 5 156.1. 150.8. 145.5, 133.4, 129.4, 127.7, 127.0, 
117.0. 116.4, 113.5. 112.7, 110.6. 105.4. 72.2, 59.7, 55.6. 49.6. 41.8. 29.2, 28.3, 
23.5, 14.6; 

mMSm/e calc'd for C24H28N2O4: 408.2049. Found 408.2044. 



25 Example 208 

2.5-diliYdro-10-methoXY-5-(carhnflthnxv'>.2.2.4-trim e thvl-lH.rnhenzopvranon.4- 

flquinoline 

To Example 61 was added 2.0 ml of 5 % aqueous HCl. 5.0 ml H2O, and enough 
ethanol to make the solution homogenous.This was warmed at 35 "C for 1 hour, quenched 
30 with saturated aqueous sodium bicarbonate to a pH of 7.0. The reaction was extracted with 
ethyl acetate. The organics were washed with H2O, brine, and dried ( Na2S04 ). The 
residue was purified by silca gel column chromatography eluting with 7:1-5:1-3:2 
hexanes:eihyl acetate to give 0.041 g (48 %) of the desired compound as a soUd. 
MS (DCI/NH3) m/e 380 (M+H)*; 
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IH NMR (300 MHz. DMSO-de) 5 7.90 (d. J=9 Hz. IH). 7.04 (t. J=8 Hz, IH). 6.64 (d, 
J=8 Hz, IH), 6.61 (m. 2H). 6.32 (s. IH), 6.21 (s, IH), 5.45 (s, IH), 3.90 (m, 2H), 3.84 
(s, 3H), 1.17 (s, 3H), 1.15 (s. 3H). .93 (t. J=7 Hz, 3H); 

»C NMR (100 MHz, DMSO-d6) 5 169.4, 156.2, 152.5, 145.4. 133.1. 127.6. 126.9, 
5 126.0, 118.2, 117.7, 114.7, 109.8, 105.7, 73.0, 60.7. 55.6. 49.9, 28.9, 28.7. 22.8, 
13.7; 

Anal, calcd for C23H25N04»1/4H20: C. 71.95; H, 6.68; N, 3.65. Found: C, 72.21; H, 
6.41; N, 3.85. 



10 ExampIg2Q9 

2.S-dihvdro-10-methoxv-5-(cvclQpentvlV2.2.4-trimethvl-1 H.rilhen7npvrannr'^.4. 

flquinoline 

Example 2B and cyclopentylmagnesium bromide were processed as in Example 1 1 
to provide the desired compound. 

15 MS (DCI/NH3) m/e 376 (M+H)*; 

IH NMR (300 MHz, DMSO-de) 5 8.01 (d, J=8 Hz, IH). 7.03 (t, J=8 Hz, IH). 6.65 (d, 
J=8 Hz, IH), 6.59 (d, J=9 Hz, IH), 6.52 (d, J=8 Hz, IH), 6.20 (s. IH), 5.46 (s, 3H), 
3.85 (s. 3H), 2.16 (s. 3H), 1.50 (m, 5H), 1.30 (s, 3H), 1.16 (ra, 3H). 1.01 (s. 3H); »3c 
NMR (100 MHz, DMSO-d6) 5 156.2. 151.7. 145.0, 133.7, 131.6, 128.1, 126.7, 117.7. 

20 116.4. 113.3. 112.6. 109.9, 105.0. 76.5. 49.2. 42.5. 29.8. 29.5. 27.5. 26.6, 24.8, 24.6, 
23.6; 

Anal, calcd for C25H2902N»1/2H20: C, 78.09; H, 7.86; N, 3.64. Found: C, 78.09; H. 
7.52; N, 3.42. 

2S Example 210 

2.5-dihvdrQ-lQ-niethoxv-'>-(l-methvlnrona-1.2-dienvn-2.2.4-trimethvl-lH- 

rnhenzoDvranor3.4-nquinnlinff 
Example 2B and propargylmagnesiura bromide (Gaoni,Y.; Leznoff, C. C; 
Sondheimer, F. J. Am. Chem. Soc. 1968, 90, 4940-4945. ) were processed as in 
30 example 1 1 to provide the desired compound, 
m.p. 59-63°; 

IH NMR (300 MHz. DMSO-de) 5 7.84 (d, J=8 Hz, IH), 7.03 (t, J=6 Hz, IH), 6.68 (d, 
J=6 Hz, IH), 6.55 (d. J=8 Hz, 2H), 6.04 (s. IH), 5.97 (s, IH), 5.40 (s, IH), 4.94 (m, 
IH), 4.23 (m, IH). 3.82 (s, 3H), 2.11 (s, 3H), 1.70 (s, 3H). 1.21 (s, 3H), 1.10 (s. 3H); 
35 13c NMR (100 MHz. DMSO-de) 5 156.1, 151.2, 150.5, 145.1, 132.6, 130.5, 127.9, 
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127.1, 127.0, 126.7. 126.5, 117 (5). 117.1, 114.7. 113.3, 112.9. 110.1. 106.3, 98.6. 

76.2, 75.6. 55.9. 49.6. 29.4, 28.4, 22.5, 16.0; 

USm/e calc'd for C24H25O2N: 359.1885. Found 359.1893. 

Example 211 

2.5-dihYdro-10-methoxv-5-n.4.5-trifliinrnph e nvn-2.2.4-trimethvl.lH- 
fl1benznpvrann r3.4-flqi3innline 

Example 2B and 3,4,5-trifluorophenylmagnesium bromide were processed as in 
Example 1 1 to provide the desired compound. 
MS (DCl/NHa) m/e 438 (M+H)*; 

»H NMR (300 MHz, DMSO-de) 5 8.04 (d. J=8 Hz, IH), 6,94 -7.02 (m. 3H), 6.77 (s, 
IH), 6.74 (d. J=9 Hz. IH), 6.62 (d. J=8 Hz. IH), 6.51 (d, J=8 Hz, IH), 6.31 (br s, IH), 
5.43 (s, IH). 3.81 (s. 3H). 1.85 (s, 3H). 1.23 (s. 3H). 1.15 (s. 3H); 
Anal, calcd for C26H22N02F3'l/4H2O: C, 70.66; H, 5.13; N, 3.17. Found: C. 70.89; H. 
5.19; N. 2.93. 

Example 21? 

2.5-dihYdro- 1 0-nieThoxv-5-fcvclnhexvn-2.2.4-trimpt hvi- 1 H-n ihen7.opvrannr3.4- 

flQuinoline- 

Example 2B and cyclohexylmagnesium bromide were processed as in Example 1 1 to 
provide the desired compound. 
MS (DCI/NH3) m/e 308 (M+H)*; 

MAJOR: IH NMR (300 MHz, DMSO-de) 5 8.03 (d, J=9 Hz. IH), 7.05 (t, J=8 Hz, IH), 
6.72 (d, J=8 Hz. IH), 6.61 (d. J=9 Hz, IH), 6.59 (s. IH), 6.15 (d, J=8 Hz, IH). 5.40 
(m, 2H), 3.86 (s. 3H). 2.01 (s. 3H). 1.61 (m. IH), 1.56-1.41 (m. 2H), 1.35-0.96 (ra. 
6H), 1.29 (s. 3H), 1.18 (s. 3H), 0.95-0.77 (m, 2H); 

Anal, calcd for C26H3iN02«l/2H20: C, 78.36; H, 8.09; N. 3.51. Found: C, 78.24; H, 
7.72; N. 3.70. 

Example 213 

?.S-dihYdn)-IQ-methoxv-5-(2-Dvridvn-2.2.4-trimethv1-lH - rnhRn7opvrnnor3.4-flquinoline 

E>;ample213A 

2.5-dihvdro-10-methoxv-5-f2-pvridvn-? 2 .4-trimethvl.lH-rnhen7npvranor3.4-nquinoline 

To a solution of Example 2A (1.42 g, 4.39 mmol) in THE (40 mL) at 0 °C was 
added a solution of potassium rm-butoxide (1.48 g, 13.2 mmol) in THE (13 mL). The 
mixture was stirred 45 min at 0 °C then a solution of TBSCl (1.46 g. 9.66 mmol) in THF 



-170- 



wo 99/41256 




PCT/US99/03127 



(9.5 mL) was introduced in dropwise fashion. The solution was stirred at 0 for 30 min 
then was quenched by addition of saturated aqueous NH4CI (10 mL) and was extracted with 
EtOAc (2 X 30 mL). The conabined organic portions were washed widi brine (8 mL) and 
were drfed (Na2S04). Rltraticn and concentration gave a brown residue which was 
5 purified via flash chromatography (elution with 2% EtOAc/CHiCh) to give the desired 
product as a yellow solid (994 mg, 2.28 mmol, 52%). 
MS (DCI/NH3) m/z 438 (M+H)+ 



Example :?n 

»0 2 . 5-dihYdnhl0-mgthOXV-5-(2-DVridvn-2.2.4 trimethvl-m-f n hen7onvrannn.4-flquinnline 
A solution of the 2-lithiopyridine (nominally 1 M in THF) was formed by addition 
of R-BuLi (680 ^iL of a 2.5 M solution in hexane, 1 .70 mmol) to a solution of 2- 
bromopyridine (285 mg. L80 mmol) in THF (17 mL) at -78 "C. This solution was stirred 
for 20 min then a solution of the aldehyde prepared above (21 1 mg, 0.480 mmol) in THF 

15 (2.0mL)was added in drop wise fashion at -78 "C. The solution was stirred at -78 "C for 30 
min tiien was quenched by addition of saturated aqueous NH4CI (7 mL) and was extracted 
with EtOAc (2 x 30 mL). The combined organic portions were washed wiUi brine (10 mL) 
and were dried (Na2S04). Filtration and concentration gave a brown residue which was 
used without further purification. 

20 The crude material prepared above was dissolved in THF (10 mL) at 23 "C and was 

treated witii teu-abutylammonium fluoride (500 ^iL of a 1 M solution in THF. 0.500 ramol). 
After 1 h, die reaction mixture was concentrated in vacuo, was resuspended in EtOAc (20 
mL) and then was washed witii water (5 mL) and brine (5 mL), and was dried (Na2S04). 
Filtration and concentration gave a brown residue which was used without furtiier 

25 purification. 

This crude residue was dissolved in THF (10 mL). and die solution was cooled to 0 
"C. To this solution was added triethylphosphine (48 mg. 0.410 mmol) foUowed by a 
solution of l.r-(azodicarbonyl)dipiperidine (103 mg, 0.410 mmol) in THF (1.5 mL). The 
solution was stirred for 30 min at 0 °C Uien at 23 "X: for 7 h. The reaction mixmrc was 

30 concentrated and was purified by flash chromoatography (elution with 25% EtOAc/hexane) 
to give the desired product (13 mg, 0.034 mmol, 8%) as a colorless solid. 
MS (DCI/NH3) m/z 385 (M+H)+: 

NMR (300 MHz, DMSO) 8 8.45 (br d. J=6.6 Hz. 1 H). 7.98 (d, 7=8.0 Hz. 1 H). 7.61 
(td, /=6.5, 1.8 Hz. 1 H). 7.19-7.13 (m. 2 H), 6.91 (t. 7=6.6 Hz. 1 H). 6.72 (s. 1 H). 6.68 

35 (d. 7=7.9 Hz. 1 H), 6.57 (br d. 7=6.7 Hz. 1 H), 6.44 (dd, 7=6.5, 1.0 Hz. 1 H), 6.17 (br 
s. 1 H), 5.37 (br s, 1 H), 3,80 (s, 3 H), 1.80 (s, 3 H), 1.23 (s. 3 H). 1.13 (s. 3 H); 
HRMS (FAB) calcd (M+H)+ for C25H25N2O2: 385.1916 . Found: 385. 1910. 
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Example 214 

2.5-d i hYdro'10-methoxv-5.f3-nvrirtviv?.2.4.trim^thvi.i H .riih^n7npY r^ nnn4.nq..innii 
The desired compound was prepared as described in Example 213 in 49% yield. 
5 MS (DCUmi) m/z 385 (M+H)+; 

'H NMR (300 MHz. DMSO) 5 8.38 (d. 7=2.4 Hz, 1 H). 835 (dd, 7=5.6, 2.0 Hz, 1 H). 
8.02 (d. 7=8.0 Hz. 1 H), 7.49 (br d, 7=6.9 Hz, 1 H). 7.25 (dd, 7=6.9, 5.5 Hz, 1 H), 6.92 
(t, 7=6.9 Hz, 1 H). 6.86 (s, 1 H), 6.72 (d, 7=8.1 Hz, 1 H), 6.58 (d. 7=6.7 Hz. 1 H). 6.45 
(d, 7=6.4 Hz, 1 H), 6.38 (br s, 1 H). 5.41 (br s. 1 H). 3.80 (s, 3 H), 1.83 (s. 3 H). 1.23 
10 (s, 3 H), 1.15 (s. 3 H); 

"C NMR (125 MHz, DMSO) 6 156.0. 151.2, 149.4, 148.8, 145.6, 135.7, 134.7. 133.2. 
128.5. 127.3. 127.2. 127.0, 123.2, 117.7. 117.2. 113.9. 113.7. 110.2. 105.7. 73.0. 
55.5, 49.8, 29.5, 28.5. 23.4; 

HRMS (FAB) calcd m/z for C25H25N2O2: 385.1916 (M+H)+. Found: 385.1915. 
15 Anal, calcd for C25H24N2O2: C. 78.09; H, 6. 29; N, 7.28. Found: C. 76.98; H, 6.60; N 
6.93. 

Example 21s 

2.5-ilihY(lm- 10-mPfho7fY-Vf4-PYri(1vn-? 7 4-trimethvl.1H-rnh<^n7nnvn.n»n 4.nq„;«n»nf 
20 The desired compound was prepared as described in Example 213 in 20% yield. 

MS (DCI/NH3) m/z 385 (M+H)+; 

'h NMR (300 MHz, DMSO) 5 8.43 (br d, 7=4.3 Hz, 2 H). 8.04 (d. 7=8.0 Hz, 1 H), 7.15 
(d, 7=4.2 Hz, 2 H). 6.96 (t. 7=6.7 Hz, 1 H). 6.81 (s, 1 H). 6.75 (d, 7=7.9 Hz, 1 H), 6.59 
(d, 7=6.8 Hz, 1 H), 6.53 (d, 7=6.8 Hz, 1 H). 6.37 (br s, 1 H), 5.43 (br s, 1 H), 3.79 (s, 3 
25 H), 1.88 (s, 3 H), 1.26 (s, 3 H), 1.18 (s, 3 H); 

"C NMR (125 MHz, DMSO) 5 156.1, 151.4, 149.4 (2), 148.2. 145.6. 133.4. 133.3, 
128.3. 127.3 (2). 127.0. 122.9. 117.9. 117.0. 113.9, 110.2. 105.6. 105.0. 103.0. 73.4, 
49.8. 29.4. 28.6. 23.2; 

HRMS (FAB) calcd m/z for C25H25N2O2: 385.1916 (M+H)+. Found: 385.1906. 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 
2 to prepare Examples 216-226. 

Example 216 

lQ-ghlorO-9-hvdroxv-5-(3-nronenvl^-2 2 4 -trimethvl-lH.2.5.dihvHrn. 
rnben7npvi^non.4-nqtiinnline 

MS (DCI/NH3) m/z 368 (M+H)+; 
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'h NMR (300 MHz. DMSO) 5 9.34 (s. 1 H), 7.87 (d. 7=8 Hz. 1 H). 6.72 (d, 7=8 Hz. 1 
H). 6.66 (d, 7=8 Hz, 1 H). 6.58 (d. 7=8 Hz. 1 H). 6.21 (br s. 1 H). 5.81-5.71 (m. 1 H). 
5.62 (dd. 7=10, 3 Hz, 1 H), 5.41 (br s, 1 H), 4.98 (dd. 7=10. 2 Hz, 1 H), 4.93 (dd. 7=17, 
2 Hz. 1 H). 2.42-2.34 (m. 1 H). 2.26-2.20 (m. 1 H). 2.11 (s, 3 H). 1.16 (s. 3 H). 1.11 
(s. 3 H): 

HRMS (FAB) calcd m/z for C22H22CINO2: 367.1339. Found: 367.1336. 

Examnle 217 

lQ-chloro-9-hvdroxv.5-nhftnvl.2.2.4.trimP.thv l-iH.2S^ihvrirn. 
ri1henzonvranora.4-flquinnlinK 
MS (DCI/NH3) miz 404 (M+H)+; 

'H NMR (300 MHz. DMSO) 5 9.46 (s. 1 H), 7.96 (d. 7=8 Hz. 1 H). 7.26-7.12 (ra, 3 H), 
7.14-7.07 (m, 1 H), 6.87 (dd, 7=8, 2 Hz, 1 H), 6.72 (d, 7=8 Hz, 1 H), 6.68 (s, 1 H), 
6.58 (app s, 2 H). 6.37 (br s, 1 H), 5.40 (br s. 1 H), 1.80 (s, 3 H). 1.26 (s, 3 H). 1.17 (5. 
3H); 

HRMS (FAB) calcd m/z for C25H22CINO2: 403.1339. Found: 403.1344. 

Example 218 

10-Chlnrn-9-hVflrnxv-5-(3-trifluoroniethv1nhenvl%2/?4.rrimethvl.1H.9S.riihvH«w 

rnhenzonvrannr3.4-nqiiinn1inft 
MS (DCI/NH3) m/z 472 (M+H)+; 

IH NMR 59.45 (s, IH). 7.98 (d, IH. J=8.5Hz). 7.54 (m, 4H), 6.85 (d, IH. J=8.5Hz), 
6.75 (m. 2H). 6.57 (d. IH, J=8.5Hz). 6.42 (m, IH). 5.39 (m. IH), 1.91 (s. 3H). 1.24 (s. 
3H), 1.11 (s, 3H); 

Anal, calcd for C26H21CIF3NO2: 471.1213. Found: 471.1216. 

Example 219 

10-chloro-9-hvdrnxv..S.nS.dtmi>thvlphenvn-2-2 4-trimRthvl-lH-2.5-dihvdrt>- 
rnhenznpvrannr3.4.nqiiinn1inP. 
MS (DCI/NH3) m/z 432 (M+H)+; 

iH NMR 5 9.52 (s, IH), 7.95 (d. 1H. J=8.5H2). 6.82 (m. 2H). 6.71 (m, 2H), 6.61 (s. 
2H). 6.36 (m. IH). 6.42 (m, IH). 5.40 (m. IH). 2.31 (s, 6H). 1.92 (d, 3H. J=1.4H2), 

1.24 (s. 2H). 1.14 (s. 2H); 
HRMS (FAB) calcd m/z for C27H26CINO2: 421.1652. Found: 431.1650. 
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Examplft 7-yn 

reHSS . 3'/?)-9-hY(1roxY. 10.methoxv-5.ri .hvf^myYTT1^t^Y^^^- c vclnl,t.»Pnvl]■ 
2 ■ 2.4-trimethvl•?,.5-dihvdm.1H-^n»v»n7npvr<^^n ^3■4-^ql.innljn p 
MS (DCI/NH3) m/z 438 (M+H)+; 

'H NMR (300 MHz, DMSO) 5 9.56 (s. 1 H). 8.01 (d. /=8 Hz, 1 H), 6.77 (app s, 2 H). 
6.67 (d, y=8 Hz. 1 H). 6.39 (br s, 1 H). 5.48 (d, 7=10 Hz, 1 H). 5.42 (br s, 1 H), 5.10 
(br s. 1 H). 4.42 (l, 7=6 Hz, 1 H), 3.65 (br d. 7=6 Hz, 2 H), 2.28-2.18 (ra, 2 H). 2.05 (br 
s, 3 H). 1.94-1.87 (m. 2 H), 1.75-1.64 (m. 1 H). 1.52-1.42 (m, 1 H). 1.36-1.27 (m, 1 
H), 1.29 (s, 3 H), 1.10 (s, 3 H); 

HRMS (FAB) calcd m/z for C26H28CINO3: 437.1758. Found: 437.1756. 

The C-5 lactol-9-ferf-butyldimethylsUyl ether of Core 2 and 3-cyclopentenyl 
trimethylsilane were processed as above to give a 2:1 diastereomeric product mixture which 
was subjected to HPLC on an (R.R) WHELK-0 1 column eluting with 2% ETOH in 
hexanes to provide the individual enantiomers. 



Examplft 271 

(-) 2^fSVdihYdm-9-hYf1royv-10-chlom-?, ? 4-trimftfhvi.s-<'^<!. c vcinpftnt>.nvn.m. 

- fllben7:nnvrannr:^.4-flq..in,^|jnff 
[ar'D=-220° (c 0.012. CHCI3); 

MS (DCI/NH3) m/z 394 (M-hH)+; 

IH NMR (300 MHz. DMSO-de) 5 9.55 (s. IH). 8.00 (d. IH). 6.75 (d, IH). 6.72 (d. 
IH). 6.63 (d. IH). 6.36 (s. IH). 5.73 (ddd. IH). 5.44 (d. IH). 5.40 (s. IH), 5.17 (ddd. 
IH), 2.78 (m, IH). 2.35 (m. IH). 2.15 (m, IH). 2.05 (s. 3H). 1.80 (ra, IH), 1.72 (m. 
IH), 1.27 (s, 3H), 1.05 (s, 3H); 

»C NMR (400 MHz, DMSO-de) 6 148.7, 146.0. 144.0, 134.0, 133.6, 132.7. 129.9, 
127.9. 127.0, 123.7, 116.6, 115.8, 115.4, 114.2. 112.4. 76.1, 49.6. 48.2, 31.7. 29.8. 
27.8, 27.3, 24.4. 

Example 22?. 

(-) 2. . '?(.S)-(lillY<1rO-Q-hyf1roxv- 1 0-chlnro.2.2.4-trimpthvl. 5 .nR.cvglnpftntPnv 1 ^ 1 R. 

fl1ben7onvranor3.4.nf]ninn|jnft 
[a]"D=-232'' (c 0.010. CHCI3); 

MS (DCI/NH3) m/z 394 (M-i-H)+; 

IH NMR (300 MHz. DMSO-de) 5 9.50 (bs. IH). 8.02 (d. IH). 6.75 (d. IH), 6.72 (d. 
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IH), 6.63 (d, IH). 6.39 (s, IH). 5.74 (ddd. IH). 5.60 (ddd, IH). 5.46 (s. IH). 5.39 (d. 
IH). 2.83 (m. IH). 2.26 (ra. IH). 2.14 (m. IH). 2.09 (s. 3H). 1.55-1.40 (m. 2H) 1 27 
(s, 3H). 1.01 (s, 3H): 

»C NMR (400 MHz, DMSO-de) 5 148.7, 146.0. 144.6. 134.1, 132.8, 132.0. 131.7. 
127.8. 126.8, 123.6, 117.4. 115.9, 115.8, 115.5, 114.2, 112.3, 76.4. 49.4, 48.0, 31 7 
29.5, 27.2, 24.5. 23.8. 

Example 221 

l(Khlnrn-9-hYf1ro?fY-5-f3.5-dichiomnhenvn-2.7 d.tri^ p^ \^ v u^ n.y ^.Aihy^j ^ 

f nbenzoDvranon.4.n^tiinnH.|.. 
MS (DCI/NH3) ra/z 472 (M+H)+; 

IH NMR 5 9.40 (s. IH). 8.01 (d. IH. J=8.5Hz), 7.43 (m. 4H). 6.85 (d, IH, J=8.5Hz). 
6.71 (m. IH). 6.57 (d. IH, J=8.5Hz), 6.42 (m, IH), 5.47 (m. IH). 1.81 (s. 3H). 1 29 (s 
3H), 1.09 (s. 3H); 

HRMS (FAB) calcd m/z for C25H20CI3NO2: 471.0559. Found: 471.0556. 

Example 77d 

(t)-f5R.3\S)2nV(lihY(1rO-9-hvdroxv-10-chlnro-2.2.4.trim>>thy1 . 5.n.cvHnp .nt^n Yn-m - 

fnbenzopvranQn.4.flf]iiiii^]jnft 
[a]^D=+ 256° (c 0.046. CHCI3). 

MS (DCI/NH3) m/z 394 (M+H)+; 

»H NMR (300 MHz. DMSO-dg) 5 9.50 (bs. IH). 8.02 (d. IH). 6.75 (d, IH), 6.72 (d. 
IH), 6.63 (d, IH), 6.39 (s, IH), 5.74 (ddd, IH), 5.60 (ddd. IH), 5.46 (s. IH), 5.39 (d. 
IH). 2.83 (m, IH). 2.26 (m, IH). 2.14 (in, IH). 2.09 (s, 3H). 1.55-1.40 (m. 2H), 1.27 
is, 3H), 1.01 (s. 3H); 

»C NMR (400 MHz, DMSO-de) 5 148.7. 146.0, 144.6, 134.1, 132.8. 132.0. 131.7. 
127.8. 126.8. 123.6. 117.4. 115.9. 115.8. 115.5. 114.2. 112.3, 76.4. 49.4, 48.0. 31.7. 
29.5. 27.2. 24.5, 23.8. 

Example 225 

(t)-f5R . 3'R) 2. , ')-(1ihY(1rO-9-hvdroxv-10-chloro-2 2 4-t ri methvl.S-n.cvclnpftmftnvn.m. 

fnbenzonvmnnr3 4-nq.Miip|inf. 
[a]"D=+244° (c 0.165, CHCI3): 
MS (DCI/NH3) ra/z 394 (M+H)+; 

»H NMR (300 MHz. DMSO-de) 5 9.55 (s. IH), 8.00 (d, IH). 6.75 (d, IH), 6.72 (d. 
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IH). 6.63 (d. IH). 6.36 (s, IH). 5.73 (ddd. IH). 5.44 (d. IH). 5.40 (s. IH). 5.17 (ddd. 
IH). 2.78 (m. IH). 2.35 (m, IH). 2.15 (m, IH). 2.05 (s. 3H). 1.80 (m. IH), 1 72 (m 
IH), 1.27 (s. 3H), 1.05 (s. 3H); 

^3C NMR (400 MHz. DMSO-dg) 5 148.7. 146.0. 144.0. 134.0. 133.6, 132.7. 129.9, 
127.9, 127.0. 123.7. 116.6, 115.8, 115.4, 114.2, 112.4, 76.1. 49.6. 48.2. 31.7, 29 8 
27.8, 27.3, 24.4. 

Example 

l Q^h l oro-9-llYdmyY-5-f3.4-riifinnmnhenvl^.!> 0 d.,ri^. ^ ^}.m.7^.Aihy A^ 
r,l Ibenzonvranor^ 4-fiqiiinr^] 
MS (DCI/NH3) m/z 440 (M+H)+; 

IH NMR 59.41 (s. IH). 7.94 (d. IH. J=8.5Hz). 6.96 (m. 3H). 6.75 (m, 3H), 6.57 (d. 
IH, J=8.5Hz), 6.45 (m. IH). 5.47 (m. IH). 1.81 (s. 3H). 1.29 (s. 3H). 1.09 (s, 3H); 
HRMS (FAB) calcd m/z for C25H20CIF2NO2: 429. 1 150. Found: 429.1 152. 

TTie chemistry described in Schemes 1-21 and Examples 1-215 was used widi Core 
3 to prq}arB Example 227. 

Exampla ?,7.7 

^ 9-H>-methYlffnPf1ioxY-5-nhpnvl-? ? 4.trin,>.thvi.m.o ^ .dihvrim-rniv.n.np^ p 4- 

flauinolinp. 
MS (DCI/NH3) m/z 298 (M+H)+; 
IH NMR (200 MHz, DMSO-dg) 7.72 (d. J=8.1 Hz. IH). 7.20 (m. 5H). 6.82 (s. IH), 
6.75 (d. J=8.8 Hz. IH), 6.50 (d. J=8.1 Hz. IH), 6.26 (s, IH). 6.27 (d. J=8.8 Hz. IH). 
25 6.05 (s. IH). 5.98 (s. IH). 5.4 (s. IH). 1.87 (s, 2H). 1.20 (s. 2H), 1.17 (s. 2H). 

TTie chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 
4 to prepare Examples 228-231. 

^ Examnle?,7« 

5'f3-prOPffnYlV9-<:hlorO-1 0-Pthenvl-2.:>.4-trin, q thvl-2-5-dihvHm-l ^- 

mhenyf>pvrnppr3.4-f)q^iinff]inf 
»H NMR 5 7.93 (d. IH. J=8.5Hz), 7.20 (d. IH. J=8.5Hz). 6.70 (d. IH. J=8.5Hz). 6.64 
(d. IH. J=8.5Hz). 6.34 (m. IH), 5.81 (m. 2H). 5.46 (m. IH), 5.03 (dm. IH. J=10.5Hz), 
35 4.98 (dm. IH, J=17.1Hz). 3.65 (s. 3H), 2.44 (m. IH). 2.28 (m. IH). 2.18 (s. 3H). 1.19 
(s, 3H). 1.17 (s. 3H); 

HRMS (ESD m/z calc'd for C23H25CINO2: 381.1495. Found: 381.1490. 
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Example 970 

9-ch l Qro-IO-mr r hoifY-.5-nhPnvl-? ? 4-trimP»hvi.7 «;- ftih Y Tjrr II T 

fnben^onvranon.4-qq.f;nnlinf 
IH NMR 5 7.98 (d. IH. J=8.5Hz). 7.42 (m. IH). 7.21 (m. 5H). 7.00 (d. IH. J=8.5Hz). 
6J5 (m, IH). 6.57 (d, IH. J=8.5Hz). 6.42 (m. IH), 5.47 (m. IH). 3.65 (s. 3H). 1.81 (s. 
3H). 1.29 (s, 3H). 1.09 (s. 3H); 

HRMS (ESI) in/2 calc'd for for C26H24CINO2: 417.1495. Found: 417.1497. 

Examplft 7-^ 

^f3-pm^fflYlVQ-^h]o^Q-l(H^i^ll 0^omPthox v-2■2■4-rrimP,hyl.7s-dihvri..^■1ff - 

f nbenzonvrannR 4-flq^iinTTlhr 
»H NMR 6 7.58 (d. IH. J=8.5Hz). 7.14 (m. 2H). 6.80 (dd. IH, J=7.3Hz), 6.64 (d IH 
J=8.5Hz). 6.24 (m. IH), 5.81 (m. 2H), 5.46 (m, IH). 5.02 (dm. IH. J=10 5Hz) 4 94 
(dm, IH. J=17.1Hz). 2.30 (m. 2H). 2.17 (s, 3H), 1.19 (s. 3H). 1.16 (s. 3H); mas, 
spectrum (ESI) m/z: 418 (M+H); Calcd for C23H22CIF2NO2: 417.1307. Found- 
417.1304. 

Example 

9-chloro-10-(1innproinftho^Y-5-nhPnvl-? ? 4-trime>hvi.9 <;-f < i|, Yrtr n IM 
fnbenzonvninnn.4-qqvip^^i,^^ 
IH NMR 6 7.77 (d. IH. J=8.5Hz). 7.44 (m. IH). 7.22 (m. 5H). 7. 12 (d, IH, J=8.5Hz). 
6.84 (s. IH). 6.76 (t. IH. J=75Hz). 6.74 (d. IH. J=8.5Hz). 6.51 (m. IH). 5.39 (m. IH). 
1.78 (s. 3H). 1.26 (s. 3H). 1.14 (s. 3H): mass spectrum (ESI) m/z: 454 (M + 1); Calcd for 
C26H22CIF2NO2: 453.1307. Found: 453.1304. 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 
5 to prepare Examples 232-233. 

Example 7^2 

fllbenyonvrannn4-f]r],.jnn|;^^ 
IH NMR 5 7.95 (d. IH. J=8.5Hz). 7.30 (m. 2H). 7.20 (m. 5H). 7.00 (d. IH. J=8.5Hz). 
6.82 (s. IH). 6.43 (m. IH). 5.38 (m. IH). 3.56 (s. 3H). 2.17 (s. 3H). 1.25 (s. 3H). 1.13 
(s, 3H): mass spectrum (ESI) m/z: 402 (M+H); Calcd for C26H24FNO2: 401.1791 Found- 
401.1795. 
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Anal. Calcd forC26H24FN02: C. 77.78; H. 6.02; N. 2.49. Found: C. 77.66; H. 5.90; N 
2.28. 

Example 2'^'^ 

^ H3-propgnYl)-8-fl«oro-10-mcthoxv.2.2 4-trimPfhvi .2.5.dihvrfm.iH. 

fl1bgn70nvranor:^.4-f|qi]in^|mp 
'H NMR 5 7.95 (d. IH. J=8.5Hz). 7.30 (m. 2H). 7.20 (m. 5H). 7.00 (d. IH. J=8.5Hz). 
6.82 (s. IH). 6.43 (m. IH). 5.38 (m, IH). 3.56 (s. 3H). 2.17 (s. 3H). 1.25 (s. 3H). 1 13 
(s. 3H); mass spectrum (ESD m/z: 402 (M+1); Calcd for C26H24FNO2: 401.1791. Found- 
10 401.1795. 

nie chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 
6 to prepare Example 234. 
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Examplft 7M 

i Q-mgthoyY-Q-niiorp-5-(3-nronrnvn-? ? 4-rrimprhvi.iff.? ^ . ^\\ ^y^ ^ 

^"'^^"^"PVfiTinn,4-fliirini7linr 
MS (DCI/NH3) m/z 366 (M+H)*; 

•h NMR (300 MHz. DMSO) 6 7.87 (d. 7=8.5 Hz, 1 H). 7.00 (dd. 7=8.8. 2.2 Hz 1 H) 
6.64 (d. 7=8.1 Hz. 1 H). 6.63 (d. 7=8.8 Hz. 1 H). 6.31 (d. 7=1.1 Hz, 1 H). 5.90-5.80 
(m,i H), 5.79-5.75 (m, 1 H), 5.46 (s. 1 H). 5.05-4.95 (m. 2 H). 3.79 (s. 3 H). 2.17 (d 
7=l.lHz. IH), 1.17(s.6H); 

HRMS calcd for C23H24FNO2 is 366.1869. Found 366.1869. 

The chemistry described in Schemes 1-21 and Examples 1-215 was used with Core 
7 to prepare Examples 235-296. 



Example. 2'^'> 

lQ-meth07^Y-Q-}lYrimxY-5-n-nronpnv1V2 2 4-rrin,.thY|.| H -? < riihy in 

rnbenzoT>vrannn.4-nT..n^ljn^ 
»H NMR (300 MHz. DMSO) 5 8.69 (s, 1 H). 7.92 (d. 7=8.5. 1 H). 6.62 (d, 7=8.5 Hz, 1 
H). 6.62 (d, 7=8.5 Hz, 1 H), 6.48 (d, 7=8.5. 1 H). 6.16 (d, 7=1.7 Hz, 1 H), 5.81 (ddt 
/=17.3, 10.3. 6.6 Hz, 1 H), 5.67 (dd. 7=9.8, 3.3 Hz). 5.44 (s. 1 H). 5.02 (dd. 7=10.3. 
1.8 Hz. 1 H). 4.98 (dd. 7=17.3. 1.8 Hz, 1 H), 2.47-2.41 (m, 1 H), 2.34-2.27 (m, 1 H), 
35 2.16(s,3H), 1.18(s.3H).1.16(s.3H); 
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i3C NMR (75 MHz. DMSO) 5 145.8. 145.1. 143.9, 142.9. 134.4. 133.4. 132.7. 127 5. 
126.5. 117.8. 117.0. 116.3. 116.1. 114.3. 113.6. 112.4. 73.3. 59.3. 49.7. 36.4.' 292 ' 
28.9, 23.9. 

MS (DCI/NH3) m/z 364 (M+H)*; 

5 Anal, calcd for C23H24N2O2: C 76.01; H. 6.93; N. 3.85. Found C. 75.85; H. 7 18- N 
3.66. ' * 

ExamnlP. ')'^ 

(t^02.S-dihY(lrO-9-hYdrOXV-10-rnffrhoxv-2/?4.triTn(. | hvl.^n.rvr1n|,exenvn-lH. 

1° fnben7onvninon4-f7q..inn|inft 
MS (DCI/NH3) m/z 404 (M+H)+; 

iH NMR (300 MHz. DMSO-de) 5 8.70 (s. IH). 8.01 (d, IH). 6.65 (d. IH). 6.62 (d. 
IH). 6.53 (d, IH), 6.27 (d, IH), 5.82-5.65 (m. 2H). 5.45 (s, IH). 5.33 (d, IH). 3.65 (s. 
3H). 2.28 (m, IH), 2.12 (s. 3H). 1.86 (m. 2H). 1.55 (m, IH). 1.31 (s. 3H). 1.26-1.14 
15 (m. 3H). 1.03 (s. 3H); 

13c NMR (400 MHz. DMS0-d6) 5 145.4. 145.0, 144.1, 143.5, 133.6, 130.7. 128.1, 
127.9, 127.7. 126.1. 118.4. U7.8. 116.5. 114.4. 113.4, 112.1. 75.9. 59.3. 49.4. 37 2 
29.6,27.1. 24.7.24.6,23.7,21.2. 

Example 7X1 

W-) 2 . g-dihY(lrO-9-hvdrOTV-10-inethoxv-7 ?.4-rrimi.fhvl.S.n- mi.thvlevrlnh,.,^n.^.yl ^■ 

lH-rnhen7onvrnnan ^f|l1linfi1inft 
MS (DCI/NH3) m/z 718 (M+H)*; 

»H NMR (300 MHz, DUSO-d,) 5 8.66 (s, 1 H). 8.00 (d. / = 8.5 Hz, 1 H), 6.65 (d. / = 
8 J Hz. 1 H). 6.62 (d, / = 8.5 Hz, 1 H). 6.55 (d. J = 8.5 Hz, 1 H), 6.24 (d. 7 = 1.5 Hz. 1 
H). 5J1 (br s. 1 H). 5.44 (br s, 1 H), 5.30 (d, J = 9.5 Hz. 1 H), 3.65 (s, 3 H), 2.30 - 
2.20 (m. 1 H). 2.11 (s. 3 H). 1.80 -1.54 (m, 3 H). 1.60. (s. 3 H). 1.30 (s. 3 H), 1.28 - 
1.08 (m. 3 H). 1.03 (s. 3 H); 

13C NMR (75 MHz. DMSadg) 5 145.3. 144.9. 144.0, 143.6. 134.7. 133.5. 130.9. 
128.0, 126.1. 121.8. 118.3. 117.9. 116.5. 114.3. 113.3. 112.1, 76.2. 59.3. 49.4. 37.5. 
29.6, 29.5, 27.1. 24.5. 23.8. 23.7. 21.6. 

Exaniple 238 

(-) fSS . 3'?))-9^hY(1r0XY-^.ri.methvl-Vrvrlnhexenvn- in.,T1 f fhnxv-^- 4.frim^thvl.? ^. 
dihvdrO-m-fnhen7npvrnnnf3.4-nqiiinnliTi^ 

[a]D=-158.8''; 
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MS (DCI/NH3) m/z 718 (M+H)*: 

»H NMR (300 MHz. DMSO-de) 5 8.66 (s. 1 H). 8.00 (d. 7=8.5 Hz, 1 H) 6 65 (d 7-8 5 
Hz. 1 H). 6.62 (d. 7=8.5 Hz. 1 H). 6.55 (d. 7=8.5 Hz. I H). 6.24 (d. 7=1 5 Hz 1 H) ' 

. Vn ' ' '-'^ '^-^ ^ ^-^^ 3 HX 2.30-2.20 («. 1 

"03^3 H) ' ^ ''^^ ' '-'^''-^ ' 

»C NMR (75 MHz. DMSO-de) 5 145.3. 144.9. 144.0, 143.6, 134 7 133 5 130 9 
128.0. 126.1. 121.8. 118.3. 117.9. 116.5. 114.3. 113.3. 112.1, 76.2, 59.3,'49.4, 37.5, 
29.6. 29.5. 27.1. 24.5. 23.8. 23.7. 21.6. 

) Anal, calcd for C27H31NO3: C. 77.67; H. 7.48; N, 3.35. Found C. 77.65; H, 7.67; N. 



Examnlfl IJ^ 

W f$R.rRVQ-hYdroxv-5.ri-mprhv?.3.cvrl.h.v.^y|^_ ]0-methnvv.7 9 ^-rnm rt W ? T 
<»ihYdro-IH-rnhen7npvrann[ 3.4.nmiinn|i,^ >. 

[a]D=+157.9*' 

MS (DCI/NH3) m/z 718 (M+H)*; 

^H NMR (300 MHz. DMSO-d^) 5 8.66 (s. 1 H). 8.00 (d, 7=8.5 Hz, 1 H). 6.65 (d 7=8 5 
Hz. 1 H). 6.62 (d. 7=8.5 Hz. 1 H). 6.55 (d. 7=8.5 Hz. 1 H). 6.24 (d, 7=1.5 Hz. 1 H) 
5.51 (br s, 1 H), 5.44 (br s, 1 H). 5.30 (d. 7=9.5 Hz. 1 H). 3.65 (s. 3 H), 2.3(3:2.20 (m, 1 
H), 2.11 (s. 3 H), 1.80 -1.54 (m, 3 H), 1.60. (s. 3 H). 1.30 (s. 3 H). 1.28-1.08 (m. 3 H) 
1.03 (s. 3 H); 

»3C NMR (75 MHz. DMSO-dg) 5 145.3. 144.9, 144.0, 143.6, 134.7, 133 5 130 9 
128 0. 126.1, 121.8. 118.3, 117.9. 116.5, 114.3, 113.3, 112.1. 76.2. 59.3.'49.4, 37.5, 
29.6. 29.5. 27.1.24.5,23.8,23.7.21.6. 

Anal, calcd for C27H31NO3: C. 77.67; H. 7.48; N, 3.35. Found C, 77.65; H, 7.67; N. 



Examnle ?4(^ 

[ajD=+78.0° 

MS (DCI/NH3) m/z 718 (M+H)*; 

•H NMR (300 MHz. DMSO-d^) 5 8.74 (s. 1 H), 7.99 (d, 7=8.8 Hz. 1 H), 6.66 (d. 7=8 8 
Hz. 1 H). 6.62 (d. 7=8.5 Hz. 1 H). 6.52 (d. 7=8.5 Hz. I H), 6.24 (d. 7=1.5 Hz, 1 H) 
5.41 (br s. 1 H), 5.41 (d. 7=10.3 Hz. 1 H). 4.84 (br s. 1 H). 3.63 (s. 3 H). 2.34-1.35 (m 
7 H), 2.06 (s, 3 H). 1.49. (s, 3 H), 1.30 (s, 3 H). 1.09 (s. 3 H); 
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>3C NMR (75 MHz. DMSO-d^) 5 145.3. 145.0. 144.0. 143.2. 135.5. 133.3. 131.3. 
128.4. 126.2. 120.5. 118.1. 117.9. 116.5. 114.4. 113.5. 112.0, 75.3. 59.3. 49.5. 36 8 
29.4. 27.5. 25.0. 24.1. 23.7, 20.2. 
HRMScalcdforC27H3,N03 417.2304. Found: 417.2305. 

5 

Example 241 

(-) f5S . 3'R)-9-hY{1rn?fY-5.ri-mBthvl-Wvrlnhe>envn. in.m. T hf>Tv.9 ? d,fArr^^ f^Y]-f 5- 

dihvdro- 1 H-n Ihftnynpynipnn A-f)n,|,n^]|nfi 

[a]D=-79.4<' 

10 MS (DO/NHs) m/z 7 1 8 (M+H)*; 

IH NMR (300 MHz. DMSadg) 5 8.74 (s. 1 H), 7.99 (d. /=8.8 Hz. 1 H). 6.66 (d, 7=8.8 
Hz. 1 H), 6.62 (d, 7=8.5 Hz, 1 H), 6.52 (d, 7=8.5 Hz. 1 H). 6.24 (d, 7=1.5 Hz. 1 H). 
5.41 (br s. 1 H). 5.41 (d. 7=10.3 Hz. 1 H). 4.84 (br s. 1 H). 3.63 (s. 3 H). 2.34^1.35 (m. 
7 H). 2.06 (s, 3 H), 1.49. (s. 3 H). 1.30 (s. 3 H). 1.09 (s. 3 H); 
»3C NMR (75 MHz, DMSO-de) 5 145.3. 145.0, 144.0. 143.2. 135.5. 133.3, 131.3, 
128.4, 126.2. 120.5, 118.1, 117.9. 116.5, 114.4. 113.5, 112.0, 75.3, 59 3 49 5 36 8 
29.4, 27.5, 25.0, 24.1, 23.7. 20.2. 

Anal, calcd for CztHjiNOs: C, 77.67; H, 7.48; N. 3.35. Found C. 77.55; H, 7.56; N. 
3.34. 
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25 



Exampla 24?, 

rgH . ?.S . 3'RV9-hY(trnvY-5-ri-hvdrOXVmprhvl-3.cvr1nhP>PpY n -in-mRthnirv.? 2.4.trimerhyl. 

2.5-dihvdro-iH-rnhftn7r.pyrannr'<^i.qq„inniinft 

MS (DCI/NH3) m/z 434 (M+H)*; 

•H NMR (300 MHz. DMSO-de) 8 8.72 (s. 1 H). 7.98 (d. 7=8.8 Hz. 1 H). 6.65 (d. 7=8.8 
Hz. 1 H). 6.62 (d, 7=8.8 Hz, 1 H). 6.52 (d, 7=8.8 Hz, 1 H), 6.23 (br s. 1 H), 5.43-5.39 
(m, 2 H), 5.06 (br s, 1 H). ), 4.44 (t. 7=5.1 Hz, 1 H), 3.69-3.67 (ra. 1 H). 3.67 (s. 3 H). 
2.32-2.22 (m, 1 H). 2.05 (s. 3 H), 1.94 -1.88 (m. 2 H). 1.74-1.61 (m, 2 H), 1.55-1.45 
(m, 2 H). 1.29 (s. 3 H), 1.10 (s. 3 H); 
30 NMR (75 MHz, DMSO-de) 5 145.4. 145.0. 144.0. 143.1. 140.4. 133.5. 131.2. 

128.2. 126.2. 120.5. 118.0. 118.0. 116.5. 114.4. 113.5. 112.1, 75.4. 65.6. 59.4. 49.5. 
37.0. 29.8, 27.8. 25.8. 25.1. 24.3. 20.3. 

Anal, calcd for C27H31NO4: C. 74.80; H. 7.21; N. 3.23. Found: C. 74.59; H. 7.21; N. 
3.22. 
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Examplp. 74"^ 

(f/-) f5S . 3'R) 2. ,' ^-(1ihY(1n>-9-hv(lroxv-in.Tn>'thoxv-?. ? 4.trim.t h vi-s-n-n,Pthvi^ ^1^l,^^^. 
3-Y 1 )- 1 H-n Ibenzonvranon 4-nqiiinniinP 
5 MS (DC]/NH3) m/z 718 (M+H)*; 

»H NMR (300 MHz, DMSO-dg) 5 8.66 (s. 1 H), 8.00 (d. J = 8.5 Hz, 1 H), 6.65 (d. J = 
8 J Hz, 1 H). 6.62 (d. / = 8.5 Hz. 1 H). 6^5 (d. 7 = 8.5 Hz, 1 H). 6.24 (d. / = 1.5 Hz. 1 
H). 5.51 (br s, 1 H), 5.44 (br s. 1 H). 5.30 (d. J = 9.5 Hz. 1 H). 3.65 (s. 3 H). 2.30 - 
220 (m. 1 H). 2.11 (s. 3 H). 1.80 -1.54 (m. 3 H). 1.60, (s. 3 H). 1.30 (s. 3 H), 1.28 - 
10 1.08 (m. 3 H), 1.03 (s. 3 H); 

"C NMR (75 MHz, DMSad«) 5 145.3, 144.9. 144.0, 143.6. 134.7, 133.5. 130.9. 
128.0. 126.1. 121.8. 118.3. 117.9. 116.5. 114.3. 113.3. 112.1, 76.2. 59.3, 49.4. 37.5. 
29.6, 29.5. 27.1. 24.5. 23.8, 23.7. 21.6. 

Example 244 

rgH5S.3'R)-9-hV<1rOXV-5-ri-niefhnyvmethvl-Wr1r. h exenvn.in.m^thoxv-2.2.4- 
triniethvl-2.5-dihvdro-lH-n Ihenz opymnnR 4-f]fi , ,infT 'inf 
MS (DCI/NH3) m/z 448 (M+H)*; 

iH NMR (300 MHz. DMSO-dg) 6 8.75 (s. 1 H). 8.00 (d, 7=8.5 Hz. 1 H), 6.67 (d. 7=8.5 
20 Hz. 1 H). 6.62 (d. 7=8.5 Hz, 1 H), 6.54 (d, 7=8.5 Hz, 1 H). 6.27 (d. 7=1.5 Hz. 1 H). 
5.46id. 7=9.9 Hz. 1 H). 5.38 (br s. 1 H). 5.21 (br s. 1 H). 4.33-4.29 (m. 1 H). 3.66- 
3.63 (m. 1 H). 3.65 (s. 3 H). 3.64 (s. 3 H). 2.32-1.45 (m, 7 H). 2.04 (s. 3 H). 1.29 (s. 3 
H). 1.07 (s, 3 H); 

Anal, calcd for C28H33NO4: C. 75.14; H. 7.43; N. 3.13. Found C. 74.81; H, 7.35; N. 
25 3.05. 



Examplp. 94f 

2^-dihYdrO-9-llY(lrO?^Y-IO-mPThoxv-5-nronvl-? 2.4-trimP.fhvl.lH . fnhenrnpvrannn 4. 

flqwpoline 

The C-5 lactol-9-TBS ether of core 7 and «-propylmagnesium chloride were 
processed as in example 251 to provide the desired compound: 

IH NMR (300 MHz, DMSO-dg) 5 8.66 (s. IH). 7.90 (d. J=9 Hz. IH). 6.60 (d. J=8 Hz. 
IH). 6.59 (s. IH). 6.49 (d. J=9 Hz. IH). 6.14 (br s, IH). 5.57 (m. IH). 5.44 (br s, IH). 
3.63 (s, 3H). 2.15 (s, 3H), 1.79-1.61 (m. IH). 1.48-1.08 (m. 5H), 1.16 (s, 6H), 0.78 (t, 
J=7 Hz. 3H); 13c NMR (75 MHz, DMSO-de) 5 145.7, 144.9, 143.9, 143.1, 133.5, 
127.5. 126.4. 117.9. 116.3. 116.2. 114.2. 113.4, 112.1. 73.6, 59.3. 49.7. 31.9. 29.1, 
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28.8, 27.7. 23.8, 21.7, 13.9; MS (DCI/NH3) m/e (M+H)+ 380; Anal, calcd for 
C24H29N03«1/4H20: CC. 75.07; H, 7.74; N, 3.65. Found: C, 74.78; H, 7.86; N, 3.29. 

Hw C-5 lacU>l-9-TBS ether of core 7 and 3-cydoheptenyl trimethylsilane were 
5 processed as above to give a 5: 1 diastereomeric product mixture which was subjected to 
HPLC on an (R Jl) WHELK-0 1 column eluting with 2% ETOH in hexanes to provide two 
levarotary enantiomers. 

Example 24(1 

10 f-)f5S.3'S) 2.5-dihvdro-9-hvdroxv.lO-methoxv-2.2 4-trimet hvl.5.f3-cvrlnhentenvlVlH- 

n IhenTn^vrannr-^ 4.flquinnlinR 
MS (DCI/NH3) ra/z 418 (M+H)+; 

IH NMR (300 MHz, DMSO-dg) 5 8.70 (s, IH). 7.96 (d, IH), 6.65 (d, IH), 6.64 (d, 
IH), 6.21 (s, IH). 5.55 (ddd, IH). 5.53 (d. IH). 5.46 (s. IH). 5.31 (ddd, IH). 3.65 (s, 
15 3H), 2.45 (m, IH), 2.14 (ra, 3H), 2.05-1.84 (m, 4H). 1.46 (m, IH), 1.29 (s, 3H), 1.27- 
1.15 (m, 4H). 1.04 (s, 3H); 

»C NMR (400 MHz, DMSO-de) 6 145.3, 144.9. 144.0. 143.1. 133.7, 132.1, 131.6, 
131.2. 128.1. 126.1, 118.3, 117.9, 116.5. 114.4, 113.3. 112.1. 74.5. 59.3. 49.5. 38.9. 
29.5, 29.0. 28.7, 27.8. 27.2. 26.3, 23.8; 
20 HRMS calcd m/z for C27H31NO3: 417.2304 (M)*. Found: 417.2319. 
[apD=-134' (c 1.15. CHCI3). 

Example 247 

(•) f5S.3'R) 2.5-dihvdro-9-hvdroxv-10-methoxv- 2.2.4-trimethvl-5-n-cvcloheptenvn-1H- 
25 fnhen7.npvranof3.4-nqtiinnlinp. 
MS (DCITNHa) m/z 418 (M+H)+; 

»H NMR (300 MHz. DMSO-de) 5 8.66 (s, IH), 7.97 (d. IH). 6.65 (d. IH), 6.59 (d, 
IH), 6.45 (d, IH). 6.22 (s, IH). 5.93 (ddd, IH), 5.72 (ddd, IH). 5.50 (d. IH). 5.45 (s. 
IH), 3.65 (s. 3H), 2.38 (m. IH), 2.13 (s, 3H), 2.04 (ra,lH), 1.82-1.70 (ra, 2H), 1.50- 
30 1.05 (m. 5H). 1.30 (s, 3H), 1.02 (s, 3H); 

13c NMR (400 MHz, DMSO-de) 5 145.2. 144.8, 143.8. 143.2, 133.9, 133.6, 131.1. 
130.8. 128.0. 126.1. 118.6, 118.0, 116.5, 114.4, 113.4, 112.2. 75.3. 59.2. 49.4. 41.9. 
30.0, 29.6, 28.3, 28.0, 27.3, 26.1, 23.9; 

HRMS calcd m/z for C27H31NO3: 417.2304 (M )*. Found: 417.2288. 
35 [aA=-122« (c 0.74. CHCI3). 
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Example ?4f^ 

2.^d i hYdro-9-hY(<ro?fY-l(Vmr,fhoxY-??4-trimethvi-s.phpnvi.m . rntw.n.»p^ 

flQuinnliriff 

5 IH NMR (300 MHz, DMSO). 5 8.53 (s. 1 H), 7.93 (d. J=8.7 Hz. 1 H), 7.20-7.14 

(m. 5 H). 6.73 (d. J=8.7 Hz. 1 H). 6.66 (s. 1 H), 6.42 (d, J=8.9 Hz, 1 H). 6.33 (d. 
J=8.7 Hz. 1 H). 6.22 (d. J=1.7 Hz. 1 H). 5.37 (s. 1 H). 3.55 (s, 3 H). 1.80 (s, 3 H). 1.24 
(s. 3 H), 1.14 (s. 3 H); 13C NMR (300 MHz. DMSO). 5 145.7. 144.8, 143.8. 143.6. 
139.3. 133.1. 132.7. 130.2. 128.3. 127.8. 127.6, 127.5. 126.4. 126.1. 123.8. II8.4! 
10 117.8. 114.1. 114.0, 112.8. 112.2. 74.9. 59.0. 49.7. 29.7, 28.4. 23.2; MS ESIm/z 400 
(M+H)+; HRMS calcd for C26H25NO2 is 399.1834. Found 399.1839. 

Examplft 24Q 

2.5-d i hYdrn-9-hY(1roxv-10-mfrhnYv-?.2.4-rrim>>ttiYi.s- n.5.difinnmphpny| v iH - 

rnbenzonvranor^.4-flq..jn^||^^ 
IH NMR (300 MHz, DMSO). 6 8.68 (s. 1 H). 7.95 (d. J=8.4 Hz. 1 H). 7.06 (tt, J=9.2. 
2.2 Hz. 1 H). 6.82 (dd, J=8.1, 1.8 Hz, 2 H); 6.77 (d, J=8.4 Hz. 1 H), 6.70 (s. 1 H). 6.48 
(d, J=8.4 Hz, 1 H), 6.42 (d, J=8.4 Hz, 1 H). 6.32 (d, J=1.5 Hz). 5.42 (s. 1 H). 3.56 (s. 3 
H). 1.84 (d. J=l.l Hz. 3 H). 1.25 (s. 3 H). 1.15 (s. 3 H); 13C NMR (300 MHz, DMSO). 
20 5 163.6 (d. J=12.81 Hz). 160.4 (d. J=12.81 Hz). 145.9. 145.2. 144.5. 144.4 (trJ=7.93 
Hz). 143.6. 143.3, 133.1. 129.0. 127.3, 126.6, 118.2, 117.9. 117.2. 114.5 (d. J=6.1 
Hz). 112.4, 111.4. 103.5. 73.8, 64.9. 59.1. 49.9, 29.6. 28.5. 23.2; MS ESI m/z 436 
(M+H)+; 

HRMS calcd for C26H22F2NO2 is 435.1646. Found 435.1657. 

25 

Example ISO 

2.^d ^ hYdr^-9■hYdmyY-10-methoxv-?2■4-trim^thv1.«:■ ( .^4■5.tri^.mmphPnvl).]H ^ 

fllhen7.npvrannf^4-f|q„jn^|jn^ 

IH NMR (300 MHz. DMSO). 5 8.76 (s, 1 H). 8.02 (d. J=8.4 Hz. 1 H), 7.08 (dd, J=6.98. 

30 1.8 Hz, 1 H). 6.86 (dd. J=7.3. 2.2 Hz. 1 H). 6.83 (d. J=8.8 Hz. IH). 6.73 (s. 1 H). 6.55 
(d, J=8.8 Hz. 1 H). 6.47 (d. J=8.8 Hz, 1 H), 6.38 (d. J=1.5 Hz. 1 H). 5.46 (s. 1 H). 3.62 
(s. 3 H). 1.88 (d. J=l.l Hz, 3 H), 1.30 (s, 3 H), 1.13 (s. 3 H); 13C NMR (300 MHz, 
DMSO). 5 146.0, 145.3, 143.6, 143.1, 133.1, 128.7, 127.3, 126.7, 118.1 (d. J=15.87 
Hz), 117.1. 116.0. 115.9. 115.8. 114.05 (d. J=9.16 Hz). 113.0. 112.7, 112.4, 73.5. 

35 59.1, 49.8, 29.7. 28.4. 23.3, 
MS ESI m/z 454 (M+H)+; 

HRMS calcd for C26H22F2NO2 is 453.1552. Found 453.1571. 
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Examplff ?S1 

^butYl-2.g-dihYriro-<?-hYdrQxv-10-mpthoxv-2.2.4-rrimPthvi.» H .rnhPn.npv^ 

flouinolinft 

5 The C-5 lactol-9-tert-butyIdimethylsiIyl ether of core 7 (0.057 g. 0.122 mmol) was 

dissolved in 1,2-dichloroethane (5 ml), cooled to -IO"C, and treated dropwise widi 
BF3«OEt2 (46 mL, 0.366 mmol). The resulting deep green solution was treated dropwise 
with an ethereal solution of n-butylinagnesium chloride (0.19 ml of a 2M/ Et20 solution, 
0.380 mmol). The color changed to yeUow-brown. Hie reaction mixture was partitioned 
10 between saturated aqueous sodium bicarbonate and ethyl acetate, the aqueous layer extracted 
with ethyl acetate, the combined organics washed with brine, dried (MgS04), and 
concentrated to a yellow oil 

The resulting yeUow oil was dissolved in THF (5 ml), cooled to 0°C. and treated 
with tetrabutylammonium fluoride solution (0.14 ml of a IM / THF solution, 0.14 mmol). 
After 10 minutes, the mixture was quenched by the addition of saturated aqueous 
ammonium chloride and pH 7.0 buffer, and the layers were separated. TTie aqueous layer 
was extracted with ethyl acetate, the combined organics washed with brine, dried (MgS04), 
and concentrated. The residue was purified by silica gel chromatography eluting with 25%' 
etijyl acetate in hexanes to give 0.032 g (72%) of the desired compound. 
IH NMR (300 MHz. DMSO-dg) 5 8.70 (s. IH). 7.90 (d. J=8 Hz, IH), 6.60 (d, J=8 Hz. 
IH). 6.59 (s, IH). 6.49 (d, J=8 Hz, IH), 6.16 (br s, IH). 5.61 (m, IH). 5.44 (br s. IH), 
3.63 (s. 3H), 2.16 (s. 3H). 1.77-1.63 (m. IH), 1.47-1.26 (m. 3H), 1.17 (s, 3H), 1.16 (s, 
3H), 0.83 (m, 3H); 13c NMR (75 MHz, DMSO-de) 5 145.7, 144.9, 143.9, 143.1, 133.5, 
133.3, 127.5, 126.4, 117.9, 116.3. 114.2. 113.4, 112.1, 73.2. 59.3. 49.7. 34.1, 29.1. ' 
28.9, 23.9. 18.6. 13.4; MS (DCI/NH3) m/e (M+H)+ 366; Anal, calcd for 
C23H27NO3.I.25H2O: C. 71.20; H. 7.66; N. 3.61. Found: C. 71.48; H. 7.32; N, 3.52. 

The C-5 lactol-9-TBS ether of core 7 and 3-cydopenlenyl trimethylsilane were 
processed as above to give a 1 : 1 diastereomeric product mixture which was subjected to 
HPLC on an (R.R) WHELK-O 1 column eluting with 2% ETOH in hexanes to provide the 
individual enantiomers. 



Example 2,'??. 

<•) f5S . 3'.S) ? ^-flihvdrO-9-hvdroxv.in-mpthnyY.? 7 ..4.trimethvl-S.n-cvclnpentpnv1 

n 1hen7onvrannr3./l.ffqninf>Hn^ 
MS (DCI/NH3) m/z 390 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 8.68 (s, IH). 8.01 (d. IH). 6.65 (d, IH), 6.62 (d. 
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IH). 6.51 (d. IH). 6.22 (s. IH), 5.72 (dd, IH). 5.41 (d. IH), 5.40 (s, IH). 5 17 (dd 
IH). 3.63 (s. 3H). 2.90-2.80 (m. IH). 2.41-2.32 (m. IH). 2.23-2.10 (m. IH). 2 06 (s 
3H). 1.89-1.71 (m. 2H). 1.30 (s. 3H). 1.08 (s, 3H); " ' 

13c NMR (400 MHz. DMSO-dg) 8 145.5. 145.0. 143.9. 143.4. 133.5, 132 3 132 2 
5 130.2. 128.1. 126.4. 117.8. 116.9. 116.4. 114.4. 113.4. 111.9. 75.7. 59.3. 49 5 487 
31.6. 29.8. 27.6. 27.1. 24.2; ' ' 

mMS calcd m/z for C25H27NO3: 389.1991 (M)*. Found: 389 1994 
[arD=-120* (c 0.800. CHCI3). 

Example 2^? 

rnhen7npyrn.,^f'^4-flqitinn1in.; 

MS (DCW4H3) m/z 390 (M+H)+; 

»H NMR (300 MHz. DMSO-d^) 5 8.67 (s. IH). 8.02 (d. IH). 6.65 (d, IH), 6 62 (d 
15 IH), 6J3 (d, IH). 6.25 (s. IH), 5.77 (ddd, IH), 5.69 (ddd. IH). 5.47 (s, IH) 5 37 (s 
IH). 3.66 (s, 3H). 2.90 (m. IH). 2.34-2.13 (m. 2H). 2.10 (s. 3H). 1.55-1.41 (m. 2H) ' 
1.31 (s. 3H). 1.04 (s. 3H); 

»C NMR (400 MHz. DMSO-dfi) 5 145 J. 144.9. 144.0. 143,9. 133.6. 132 0 131 7 
131.5, 127.9, 126.2, 117.7. 117.6. 116.5. 114.4. 113.3. 111.9, 76.1. 59.3. 49.4. 4^6 
20 31.7,29.5.27.1,24.6. 23.7; 

HRMS calcd m/z for C25H27NO3: 389. 1991. Found: 389.1998. 
[a]^D=-I32° (c 0.76. CHCI3). 



Examplff 7'id 

^ 2.g-d i hvdro-9-iiv(irQxv- 1 0-mpthoxv-2.2"4.trim..hy| . 5-n 4.difi.,nrnp |,^nYl M H - 

nihenznpvrnnf^r^ 4.nqninnlinft 

IH NMR (300 MHz. DMS0-d6). 5 8.65 (s. 1 H). 7.96 (d. J=8.8 Hz. 1 H). 7.31-7 17 (, 
2 H). 6.98-6.95 (m, 1 H). 6.76 (d. J=8.8 Hz. 1 H). 6.67 (s. 1 H). 6.48 (d, J=8.4 Hz. 1 
H), 6.38 (d. J=8.4 Hz. 1 H). 6.29 (d. J=1.5 Hz). 5.40 (s, 1 H). 3.57 (s. 3 H). 1.82 (d. 
30 J=1.5 Hz). 1.25 is, 3 H). 1.14 (s. 3 H); 

12C-NMR (75 MHz. DMS0-d6) 5 145.9. 145.1. 143.6. 143.3. 137.3. 132.9. 129.5. 
127.4. 126.6, 125.2, 118.3, 117.8, 117.3, 117.1, 117.0. 116.8. 114.4, 114.3, 112.3, 
73.8. 59.1. 49.8, 29.7. 28.4, 23.3; 

HRMS calcd for C26H22NO2F2 is 435. 1 646. Found 435. 1638. 
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Example 25S 

2.S-dihvdrO-9-hvdroxv-in-methoxv-2.2 4-t r imethvl-5-f4-fluornphf.nvl).|^ . 
nihenzonvrnnon 4-nquinoline 

5 MS (DCI/NH3) 418 (M+H)+; 

IH NMR (300 MHz, DMSO-d6), 5 8.58 (s, 1 H). 7.95 (d. J=8.8 Hz. 1 H). 7.23-7.19 (m, 
2 H), 7.03 (dd. J=8.8. 8.8 Hz, 2 H). 6.74 (d. J=8.8 Hz, 1 H). 6.66 (s. 1 H), 6.44 (d, 
J=8.8 Hz. 1 H). 6.34 (d, J=8.8 Hz, 1 H), 6.24 (d. J=i.5 Hz), 5.38 (s. 1 H). 3.57 (s. 3 
H), 1.80 (d. J=1.5 Hz). 1.24 (s. 3 H). 1.14 (s. 3 H); 
10 HRMScalcd for C26H24NC)2F is 417.1740. Found 417.1745. 

Example 256 

2.5-dihvdm-9-hvdroxv- 1 0-me.thnxv.2.2.4.rrimPt h vl-S-n-triflnnfomftthvlphffnvn.1 H. 

rnhenzonvTanon.4-nqtiinnlinft 

15 MSAPam/z 468(M+H)*; 

»H NMR (300 MHz. DMSO). 5 8.62 (s. 1 H). 7.97 (d. J=8.8 Hz, 1 H). 7.61-7.41 (m, 3 
H). 7.36 (s. 1 H), 6.75 (s, 1 H). 6.44 (d. J=8.4 Hz. 1 H). 6.35 (d. J=8.4. 1 H). 6.30 (d. 
J=1.5 Hz, 1 H). 5.40 (s. 1 H). 3.52 (s. 3 H). 1.80 (d. J=1.5 Hz, 3 H). 1.24 (s. 3 H). 1.15 
(s. 3 H); nC NMR (300 MHz, DMSO), 5 145.9, 145.0, 143.5, 140.9 (d. J=17.01 Hz), 

20 140.9, 133.0, 132.6, 129.3, 129.2, 127.4, 126.6, 124.4. 118.3. 118.0. 117.4, 114.5 (d, 
J=7.32 Hz). 112.3, 74.2, 58.9, 49.8, 29.5, 29.4, 23.3. 
HRMS calcd for C27H24F2NO2 is 467.1708. Found 467.1708. 

Example 257 

25 2.5-d i h YdrO-9-hvdroxv- 1 0-methoxv-2.2.4-trimeth vl-5-n.S - histrifluommethvlphenvn. 1 H- 

f nhen7npvninor3.4-f)qiiinnlin^ 

MS APCI m/z 536 (M+H)+; 

IH NMR (300 MHz. DMSO), 5 8.69 (s, 1 H), 8.00 (d, J=8.8 Hz, 1 H), 7.96 (s, 1 H), 
7.80 is, 2 H), 6.90 (s, IH), 6.79 (d. J=8.4 Hz. 1 H), 6.46 (d, J=8.8 Hz, 1 H), 6.39 (d, 
30 J=1.3 Hz, 1 H). 6.37 (d. J=8.4 Hz. 1 H). 5.43 (s. 1 H), 3.51 (s. 3 H), 1.80 (d, J=0.73 
Hz, 3 H), 1.24 (s, 3 H), 1.15 (s, 3 H); 13C NMR (300 MHz, DMSO), 6 146.1. 145.3. 
143.6, 142.9, 133.2, 130.1, 129.7. 129.5, 127.2, 126.7. 124.9. 118.2, 117.2. 114.8, 
112.3, 73.5, 58.8, 49.8, 29.4, 28.3, 23.3. 
HRMS calcd for C28H22F6NO2 is 535.1582. Found 535. 1573. 
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Example 2.58 

2 . 5-dihYdrQ-9-hY(}rf>?tY- 1 0-methoxv-? ? 4■trimethvl■';.r^.tri^. , oromethvl.d■.h1n»^p ^rny^^ 

5 MS (APQ) m/z 502 (M+H)*; 

iH NMR (300 MHz, DMSO). 5 8.70 (s. 1 H). 7.97 (d. J=8.8 Hz. 1 H), 7.70-7.60 (m. 3 
H). 6.78 (s, 1 H). 7.55 (s. 1 H), 6.46 (d, J=8.8 Hz. 1 H), 6.38 (s. 1 H). 6.36 (d. J=8.8 
Hz, 1 H), 5.41 is, 1 H). 3.53 (s. 3 H), 1.79 (s, 3 H) 1.28 (s, 3 H). 1.14 (s, 3 H); "C 
NMR (300 MHz, DMSO), 8 166.9, 146.0. 145.2. 143.6. 143.1, 139.6. 134.1. 133.0. 
10 131.7. 131.5. 128.6. 127.3. 126.7. 114.6. 112.3. 73.7. 59.0. 49.8, 67.4. 29.6, 29.8, 
28.3, 23.3. 23.2. 22.4, 13.8, 10.8. 

HRMS calcd for C27H22CIF2NO2 501.1319. Found 501.1326. 

Example 

" 2.g-dihYdrO-9-hvdrOXV-10-merhoxv-2"2 4.trim^ . t hvl-5-r2-m«thv1prr>pYl>.|p . 

fl1ben7,onvr?inor3.4-fl(]iiinnliri^ 
The C-5 laciol-9-tert-butyldimethylsUyl ether of core 7 and iso-butylmagnesium 
chloride were processed as in example 251 to provide the desired compound: 
»H NMR (300 MHz. DMSO-de) 6 8.69 (s. IH), 7.90 (d. J=8 Hz. IH). 6.61 (d, J=8 Hz. 
20 IH). 6.59 (d. J=8 Hz. IH). 6.48 (d, J=8 Hz. IH). 6.16 (br s. IH). 5.71 (m. IH). 5.44 (br 
s. IH). 3.63 (s, 3H), 2.17 (s. 3H). 1.82-1.60 (m. 2H). 1.43-1.18 (m. IH). 1.17 (s. 3H). 
1.16 (s. 3H). 0.97 (d, J=7 Hz, 3H). 0.76 (d. J=7 Hz, 3H); "c NMR (75 MHz, DMSO- 
d6) 6 145.8. 144.8, 143.8. 143.0. 133.5, 133.3, 127.5, 126.4. 117.9, 116.3. 116.1. 
114.2. 113.4. 112.1. 71.8. 59.3. 49.6. 29.1. 28.9, 24.6. 24.0, 23.3. 21.2; MS (FAB Hi 
25 Res) m/e calc'd for C24H29NO3: 379.2147. Found 379.2159. 

Example. 9^0 

2.5-dihYdrO-9-hYdrOXY-10-methoxv-?2.4-trimMhvl-S - n-fliinm.4-rh1ornnhenvn.1H- 

rnhen7.onvninnr3 4-flqiiinnHnp 
The C-5 lactol-9-t£rt-butyldimethylsUyl ether of core 7 and 3-fluoro-4.chlorophenyl 
magnesium bromide were processed according to Example 251 to provide the desired 
compound. 

IH NMR (300 MHz, DMSO-de) 5 8.72 (s. IH). 7.91 (d, J=8 Hz. IH), 6.59 (d. J=8 Hz, 
IH). 6.59 6.48 (d. J=8 Hz. IH), 6.16 (br s. IH). 5.71 (m. IH), 5.44 (br s, IH), 3.63 (s. 
3H), 2.17 is, 3H). 1.82-1.60 (m. 2H). 1.43-1.18 (m, IH), 1.17 (s. 3H). 1.16 (s, 3H). 
0.97 (d. J=7 Hz, 3H). 0.76 (d, J=7 Hz. 3H). 
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Example 7f,] 

2.5-dihvdro-9-hvdn>xv-in.nierhnxv-? ? <i. t riTnPfhvi.s.p.f,Htenvn-m. 
rnbenzonvrannn 4-flqiiinni.>|p 
5 The C-5 laaol-9-te/t-butyIdimethylsilyl edierof core 7 and l-butenyl-4-magnesiuin 

bromide were processed according to Example 251 to provide the desired compound. 

Example 767 

2 .5-d i hydm-9-hYdr0XV-10-mcThoxv-5-rphenvl m ethvn-7.,'?4.tHmethv1.1H- 
1(> rilhen?:onvranof:^.4-flqninnHqp 

The C-5 lactol-9-TBS ether of core 7 and benzylmagnesium bromide were processed 
as in example 251 to provide the desired compound: 

IH NMR (300 MHz, DMSO-de) 5 8.77 (s. IH), 7.97 (d, J=9 Hz. IH). 7.34-7.13 (m, 

3H). 7.11 (s, IH). 7.10 (d. J=7 Hz. IH). 6.67 (m. J=8 Hz, IH). 6.65 (m, J=8 Hz. IH). 
15 6.42 (d, J=9 Hz. IH). 6.20 (br s. IH). 5.86 (dd. J=10. 3 Hz. IH), 5.42 (br s. IH), 3.69 

(s. 3H). 2.99 (dd. J=10, 14 Hz. IH), 2.77 (dd. J=3. 15 Hz. IH). 2.23 (s. 3H). 1.16 (s. 

3H). 1.15 (s. 3H); 13c NMR (125 MHz. DMSO-de) 5 145.8. 145.0. 144.0. 142.8. 138.0. 

133.3. 132.4. 128.9 (2C). 121.1 (2C). 127.4. 126.4. 126.1. 117.9. 116.3. 116.2. 114.4.' 

113.7. 112.5, 74.5. 59.4. 49.7. 37.9. 29.2. 29.0. 24.3; MS (DCI/NH3) m/e (M+H)+ 414; 
20 Anal, calcd for C27H27N03' I/4H2O: C, 77.58; H. 6.63; N. 3.35. Found: C. 77.70; H, 

7.07; N. 3.19. 

Example 7f,'K 

(-) f5S . 3'R) 2 . 5-(1ihvdro-9-hvdrnxv-in-methnxv.? ? . 4-trimerhvl.S.f U^thvl.^. 

25 CVCl0hexenvn-lH-rnhen7npvrannn4-qq..i^^)in^ 

The mixture of diastereoraers from example 277 were resolved on a Chiracel OJ 
HPLC column eluting with hexane:2-propanol (95:5) to give the desired product. ^H NMR 
(300 MHz. DMS0-d6) 5 8.67 (s. IH). 7.99 (d. J=9 Hz. IH), 6.65 (d, J=9 Hz, IH). 6.62 
(d. J=9 Hz. IH), 6.53 (d. J=8 Hz, IH). 6.22 (s, IH), 5.44 (d. J=12 Hz, 2H). 5.30 (d, 

30 J=10 Hz. IH). 3.62 (s. 3H), 3.50-2.26 (m. IH). 2.1 1 (s. 3H), 1.89-1.72 (ra, 3H). 1.25- 
1.17 (m. 2H). 1.03 (2. 3H). .088 (t. J=7 Hz, 3H); NMR (75 MHz. DMSO-de) 5 
145.4, 144.9. 144.0, 143.7, 140.1. 133.6, 130.9. 127.9. 126.1. 120.0. 118.2, 117.8. 
116.6. 114.3. 113.3. 112.0. 76.2. 59.3. 49.4. 37.7. 30.2. 29.6, 27.7. 27.2. 24.9. 23.7. 
21.6, 12.3. 
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Example -yfA 

f nben^opvrnnnr^.d-nqn4n.Tlinf 
lUe C-5 lactol-9.TBS ether of core 7 and cyclopentylmagnesium chloride were 
processed as in Example 25i. The resulting racemic product was resolved into its 
constituent enantiomers by HPLC on a (R. R).WHELK-Oi column eluting with 2% EtOH 
m hexanes to give the desired compound as the first duenc 

IH NMR (300 MHz, DMSO-dg) 6 8.66 (s. IH). 8.00 (d8. IH), 6.63 (d8, IH). 6.61 (d. 
J=8 Hz. IH). 6.48 (d. J=8 Hz. IH). 6.24 (br s, IH). 5.45 (br s, IH), 5.35 (d. J=10 Ife 
IH). 3.65 (s, 3H). 2.15 (s. 3H). 2.12-1.97 (m. IH). 1.60-1.43 (ra. 4H). 1.42-1 22 (m ' 
2H). 1.19-1.07 (m. 2H). 1.31 (s. 3H). 1.02 (s. 3H); MS (DCI/NH3) m/e (M+H)+ 392.' 

Examplft :>^S 

ft) fR) .^-ffYnlopfntvi-? ^■fl ihvdro-Q.hvdroxv-in-meihnw-? 9 a.trim^thvi.iP^. 

fnben/onvranon.4-fiqmnniinfl 
The racemic product from Example 264 was resolved into its constituent 
enantiomers by HPLC on a (R. R)-WHELK-Oi column eluting wiUi 2% EtOH in hexanes 
to give the desired compound as the second eluent: 

IH NMR (300 MHz. DMSO-dg) 5 8.66 (s. IH). 8.00 (d8. IH). 6.63 (d8. lH).i.61 (d, 
J=8 Hz. IH). 6.48 (d. J=8 Hz. IH). 6.24 (br s. IH). 5.45 (br s. IH). 5.35 (d, J=10 Hz 
IH). 3.65 (s. 3H). 2.15 (s. 3H). 2.12-1.97 (m. IH). 1.60-1.43 (m. 4H). 1.42-1.22 (m ' 
2H). 1.19-1.07 (m. 2H). 1.31 (s. 3H). 1.02 (s. 3H); MS {DCUNHs) m/e (M+H)+ 392 



Example 7f>fi 

2^-d i hy(lro-9-hy(lroxv-10-methnxv-5.n-pmpvnvi).7 .2.4-trimefhvi-iH. 

The c-5 lactol-9-TBS ether of core 7 and propargylmagnesium bromide (Gaoni.Y:, 
Leznoff. C.C:.Sondheimer. 7. Am. Chem. Soc. 1968, 90. 4940-4945.) were processed as 
m Example 251to give the desired compound. iH NMR (300 MHz, DMSO-de) 5 8.77 (s. 
IH). 7.92 (d. J=9 Hz. IH). 6.63 (dd. J=9. 8 Hz. 2H). 6.54 (m, IH). 6.17 (s, IH). 5.82* 
(dd. J=9. 9 Hz. IH). 5.44 (s. IH). 3.68 (s. 3H), 2.78 (t. IH). 2.44-2.36 (m. 2H), 2.18 
(s. 3H), 1.17 (d. J=5 Hz. 6H); 13c NMR (75 MHz, DMSO-de) 5 145.9. 145.5. 145 4 
145.2. 143.9. 142.3. 133.5. 132.6, 131.4, 127.4, 126.5, 117.4, II6.5. 1158 II45' 
35 114.0, 112.6, 91.4, 80.7, 72.5. 59.4, 49.8, 29.3, 29.0, 23.9. 23.3. 22.4. 
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Example 7fn 

2 . 5-dihvdro-9-hYdroxv-l(Vmethoxv-? ? 4.rriiiiethvi.-s.o.prnp Y iviH.mK.n.npY ntnnr? 

flquinoliine 

5 The C-5 lactol-9-TBS ether of core 7 and «o-propylmagnesiuin chloride were 

processed as in Example 251 to provide the desired compound. 
IH NMR (300 MHz. DMSO-de) 5 8.65 (s. IH). 7.99 (d8, IH). 6.64 (d. J=8 Hz. IH). 
6.61 (d. J=8 Hz. IH). 6.51 (d, J=8 Hz. IH), 6.22 (br s. IH), 5.44 (br s. IH). 5.26 (d. 
J=10 Hz. IH). 3.64 (s. 3H), 2.16 (s. 3H). 1.85-1.67 (m. IH). 1.30 (s. 3H). 1.02 (s, 3H). 
10 0.93 (d, J=6 Hz. 3H). 0.64 (7. 3H); 13c NMR (75 MHz. DMSO-de) 5 145.3. 144.8. 
144.0. 143,7, 133.5, 131.6. 128.2. 126.1. 118.4. 117.9. 116.5. 114.3. 113.2. 112.0. 
77.7. 59.3, 49.4. 30.7. 29.7. 27.2. 23.9, 19.5, 17.9; MS (DCI/NH3) m/e (M+H)+ 366; 
AnaL calcd for C23H27N03-1/4H20: C, 74.67; H, 7.49; N. 3.79. Found: C. 74.81; H. 
7.39; N, 3.67. 

15 

Example 7f>9. 

2 . 5-d i hYdrO-9-hvrirQXV-10-methoxv-2.2.4-trim<^t h vl.5.f5.m<.thnxv-2-thienvn-1H- 

fnhen7,onvrnnon 4-nqiimniinP. 
The C-5 lactol-9-TBS ether of core 7 and 2-methoxythiophene were processed 
20 according to Example 276 to provide the desired compound. 

IH NMR (300 MHz, DMSO-dfi) 5 8.63 (s, IH). 7.93 (d. J=8 Hz, IH). 6.70 (d. J=8 Hz. 
IH). 6.65 (s, IH), 6.50 (d. J=8 Hz. IH), 6.39 (d, J=9 Hz, IH). 6.28 (d, J=3 Hz. IH). 
6.23 (br s. IH), 5.97 (d, J=3 Hz. IH). 5.38 (br s. IH). 3.72 (s3). 3.59 (s. 3H). 1.97 (s. 
3H). 1.22 (s. 3H), 1.13 (s. 3H); 13c NMR (75 MHz. DMSO-de) 5 166.2, 145.7. 145.1. 
25 143.6, 143.5. 132.9. 130.2. 128.7. 127.6. 126.4. 126.0. 118.3. 117.2, 117.2. 114.2. 
112.4. 102.7. 71.5. 59.7. 59.1, 49.8, 29.8. 28.6. 22.9; MS (DCI/NH3) m/e (M+H)+ 436; 
Anal, calcd for C25H25N04S«iy4H20: C, 68.24; H, 5.84; N, 3.18. Found: C. 68.52; H. 
6.19; N. 3.00. 

Examnle 269 

f±) 2.5-dihYdrO-9-hvdroxv-10-methoxv-2 2 4-frim ethvl-';-r? % 4.5.6-pentaflunrnphenyn- 

IH-nihenzopvrannn 4-flqiiinnlit^P! 
The C-5 lactol-9-TBS ether of core 7 and pentafluorophenylmagnesium bromide 
were processed to give the desired compound which was purified by flash chromatography 
eluting with 4: 1 hexane/EiOAc. 
MS (DCI/NH3) m/z 490 (M+H)+; 
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NMR (300 MHz. DMSO-dg) 5 8.75 (s. IH). 7.83 (d. IH). 6.82 (S. IH) 6 67 (d 

J.n ^'nt "6 (t 3h"' - ^'«>- 

»3C NMR (400 MHz. DMSO-dg) 5 146.1. 145.8. 143.8. 142.9. 133.4 1284 127 0 
126 2, 118.6. 118.1. 117.6. 114.5, 114.2. 113.3, 112.2, 105.0. 68.6. 58.9. 49.9. 29.8. 

Anal, calcd for C26H2ONO3F5 • 0.5 H2O: C, 62.65; H, 4.25; N, 2.81. Found: C. 62.4; H. 
4.28 » N, 2.73. 

Example 77ft 

f+/-)2 .. ?-(iihYf1ro-Q-hYdroxv-1fVmpthoTv.2.2,4.frir«.thYl-^f^l m 1 
hYdrfiXYm<^thYlryriopentrp-3-Yn- m-nHvn7nn vn,non4.n^, Tin n] inr 

MS (DCI/NH3) m/z 420(M+H)+- 
iH NMR (400 MHz, DMSO-de) IH NMR (200 MHz. DMS0-d6) 5 8.77 (s IH) 8 04 (d 
IH). 6.67 (d. IH). 6.62 (d, IH), 6.52 (d. IH). 6.24 (bs. IH). 6.12 (dd, IH) 5 50 (d ' 
IH). 5.42 (bs. IH). 2.64 (s. 2H). 2.57 (s. 2H), 2.75-1.09 (m. 14H). 

Example 

fV-) 2. . 5-(lihY(fro-Q-hYdroxY-10-inf rhoxv? 7.4-tnn,.rhvi.sf < ^) , ^^^ < ^| , 
mcihYigarhoyYlRrf T Yrlopentrn-3-Y n-lH- r nN.n7n nvr.nnn.uq ^ ., ;.i.^i^. 
_nie C-5 lactol-9-TBS ether of core 7 and 3-cyclohexenyl trimethylsilane were 
processed as above to give a 3:2 diastereomeric product mixture which was subjected to 
HPLC on an (R.R) WHELK-O 1 column eluting with 2% EtOH in hexanes to provide the 
individual enantiomers. 

Example 272 

rnhenznpvrr^n^f^i^-flnuinniipr 
MS (DCI/NH3) m/z 404 (M+H)+; 

IH NMR (300 MHz. DMSO-d^) 5 8.70 (s. IH). 7.99 (d. IH). 6.65 (d, IH). 6.62 (d. 
IH), 6.52 (d, IH), 6.20 (d. IH). 5.61 (ddd. IH), 5.46 (d. IH). 5.41 (s. IH). 5.10 (dd. 
H). 3.66 (s. 3H). 2.27 (m. IH). 2.10 (s. 3H). 1.99-1.72 (m. 2H). 1.70-1.55 (m. 3H). 
1.35 (m, IH), 1.29 (s, 3H), 1.06 (s. 3H); 

13C NMR (400 MHz. DMSO-dg) 5 145.4. 145.0, 143.4. 143.0. 133.5. 131 0 128 9 
128.1 126.4. 126.3, 117.9. 116.5. 114.4. 113.5. 112.1. 75.2. 59.3. 49.5. 36.9, 29.7. 
27.6. 25.5. 24.6, 24.3, 20.0; 
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[a] D=-162° (C O.I 1. CHCI3). 

Examnle 271 

(-) f5S.3'R) 2 . 5-dihYdro-9-hYf1rQ;^Y-i()-mBthoxY-2.2.4-trimF.thvi.s.n.gvcinhP.,^nyi H- 

rnbenzonvranon.4-nqinnnii,^>. 
MS (DCI/NH3) m/z 404 (M+H)+; 

»H NMR (300 MHz. DMSO-dg) 8 8.70 (s. IH), 8.01 (d. IH). 6.65 (d. IH), 6.62 (d. 
IH). 6J3 (d. IH), 6.27 (d, IH). 5.82-5.65 (m. 2H). 5.45 (s. IH). 5.33 (d. IH). 3.65 (s. 
3H). 2.28 (ra. IH). 2.12 (s. 3H), 1.86 (m, 2H). 1.55 (in, IH). 1.31 (s. 3H). 1.26-1.14 
(m. 3H). 1.03 (s, 3H); 

13C NMR (400 MHz, DMSO-de) 5 145.4, 145.0. 144.1, 143.5. 133.6. 130.7, 128.1, 
127.9. 127.7, 126.1. 118.4. 117.8. 116.5, 114.4, 113.4, 112.1, 75.9. 59.3, 49.4, 37.2. 
29.6. 27.1. 24.7. 24.6. 23.7. 21.2; 
[a]^D=-158'' (c 0.50, CHCI3). 

Examnle 274 

2 . S-dihYdr0-9-hvdrffxv-)0-iTiethoxv-2.2.4-trimethv1-5-f2-th i envn-lH-mhenzopvrannn.4- 

flquinoling 

A 0.24 M solution of 2-thienylzinc chloride was prepared by diluting 2-thienyl 
lithium (1.0 ml of a IM/THF solution. 1.0 mmol) with ethyl ether (2 ml), cooling to 0"C. 
treating with ZnCl2 (1.1 ml of a 1M/Et20 solution. 1. 10 mmol), and aUowing to come to 
room temperature. The resulting heterogeneous mixture was stirred vigorously. 

The C-5 lactol-9-TBS ether of core 7 and the 2-thienyIzinc chloride from above were 
processed according to Example 251 to provide the desired compound: 
IH NMR (300 MHz. DMSO-de) 6 8.65 (s. IH). 7.95 (d, J=9 Hz. IH). 7.39 (dd. J=5. 1 
Hz. IH), 6.85-6.82 (m. 2H), 6.74 (m. IH), 6.72 (d. J=8 Hz, IH). 6.48 (d. J=8 Hz. IH). 
6.37 (d, J=9 Hz, IH). 6.28 (br s, IH), 5.39 (br s, IH), 3.59 (s. 3H), 1.93 (s, 3H). 1.22 
(s, 3H). 1.14 (s. 3H); "c NMR (75 MHz, DMSO-dg) 6 145.7. 145.1. 143.7. 143.6. 
143.5. 133.0. 130.8, 127.9, 127.5, 127.0. 126.5, 126.4, 118.3, 117.1. 114.4. 114.2. 
112.4. 70.9. 59.0. 49.8, 29.7, 28.6, 23.0; MS (DCI/NH3) w/e (M+H)+ 406; Anal, calcd 
for C24H23NO3S: C, 71.09; H, 5.72; N, 3.45. Found: C. 70.93; H, 6.00; N. 3.27. 
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Examplft 

(±) 2.5-d i hYdrt>-9-hvdroxv- 1 0-met hnx v-2.2 4-trim^> h vi-5.r:?.m^f hyip ty.pYP _ ^ p _ 

f llhenznpvrannf^ ^.flqmnnlinP 

5 ITie C-5 lactol-9-TBS ether of core 7 and o-tolylmagnesium bromide were processed 

to give the desired product which was purified by flash chromatography eluting with 4:1 
hexane/EtOAc. 

MS (DCI/NH3) m/z 414 (M+H)+; 

»H NMR (300 MHz. DMSO-de) 5 8.43 (s, IH). 7.79 (d. IH). 7.02 (d. IH). 6.92 (dt. 
10 IH). 6.72 (t, IH). 6.59 (d. IH), 6.55 (s, IH). 6.54 (d. IH). 6.24 (d, IH). 6.12 (d. IH). 
6.07 (s. IH). 5.20 (s. IH). 3.48 (s. 3H). 2.44 (s. 3H). 1.54 (s. 3H). 1.09 (s, 3H). 0.98 

(s. 3H): 

13c NMR (400 MHz, DMSO-dg) 5 145.9, 145.0, 143.9. 143.6. 137.5, 136.6. 132.6, 
130.6. 130.5. 128.8. 128.1. 127.6. 126.4, 124.9. 118.7. 118.2, 117.8, 114.1. 114.0. 
15 111.7, 73.7. 59.2. 49.8. 30.0. 28.3, 22.5, 19.3; 

Anal, calcd for C27H27NO3: C, 78.42; H. 6.58; N.3.39. Found: C, 78.07; H. 6.85; N. 
3.09. 

Example 276 

2 . 5-dihYdro-9-hvdroyv-10-methoxv-?7..4-trim<.thv1.-S. ( 2-acetn«vmPthvl-.t-pmpenvlVlH- 

rilhen7r.pvrannfl.4-nqiiinnlinft 
The C-5 lactol-9-TBS ether of core 7 (0.150 g, 0.321 mmol) was dissolved in 
dichlororaethane (15 ml), treated with 2-[(trimethylsilyl)methyl]-2-pn)pene-l-yl acetate 
(0.180 g, 0.962 mmol), cooled to -78°C. treated dropwise with BF3«Et20 and allowed to 
warm to 0°C. After 10 minutes, the reaction mixture was partitioned between saturated 
aqueous bicarbonate and ethyl acetate, layers separated, aqueous layer exttacted with ethyl 
acetate, the combined organics washed with brine, dried (MgS04) and concentrated. 

The resulting yeUow oil was dissolved in THF (10 ml), cooled to 0*^. and treated 
with tetrabutylammonium fluoride solution (0.35 ml of a IM / THF solution. 0.35 mmol). 
After 10 minutes, the mixture was quenched by the addition of saturated aqueous 
ammonium chloride and pH 7.0 buffer, and the layers were separated. The aqueous layer 
was extracted widi ethyl acetate, the combined organics washed witii brine, dried (MgS04). 
and concentrated. The residue was purified by silica gel chromatography eluting with 25% 
ethyl acetate in hexanes to provide 0.125 g (89%) of the desired compound. 
IH NMR (300 MHz, DMSO-dg) 5 8.74 (s. IH). 7.92 (d, J=8 Hz. IH), 6.63 (d, J=8 Hz, 
IH), 6.62 (d. J=8 Hz, IH), 6.41 (d. J=9 Hz, IH), 6.21 (br s, IH). 5.85 (dd, J=2, 10 Hz. 
IH), 5.44 (s. IH), 5.08 (s. IH). 4.92 (s, IH). 4.58 (ABq. J=13, 30 Hz. 2H). 3.65 (s. 
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3H), 2.23 (m, 2H), 2.17 (s, 3H), 1.99 (s, 3H), 1.18 (s, 3H), 1.15 (s, 3H); MS 
(DCI/NH3) m/e (M+H)+ 436; Anal, calcd for C26H29NO5: C, 71.71; H, 6.71; N, 3.22. 
Found: C 71.34; H, 6.98; N, 3.12. 



ft)(SR,3*S) 2,5'dihYdro-9'hydrow-10-metho?^y'2.2,4-trimethyI-5-ri-et^^^^ 

cvclohexenvlMH411ben2Qpvfanor3.4-flquinoline 
To 77 ml of a 0.36 M THF solution of dimethylphenylsilyl methyl cuprate (27.7 
mmol) ( Fleming,!.; Newton, T. W J. Chem. Soc. Perkin Trans. 1 , 1984, 1805.) at 

10 -23'*C was added 3-ethyl-cyclohex-2-ene-l-one (2.73 g, 27.0 mmol). The mixture was 
stirred for 1 hr at -23 ^C, then for 2 hr at 0°C, treated with N-phenyl-bis- 
(trifluoromethanesulfonimide) (4.43 g, 26.4 mmol), allowed to warm to room temperature 
and stirred for 18 hr. The reaction mixture was quenched with saturated aqueous sodium 
bicarbonate, filtered through celite, and the layers were separated. The organic layer was 

15 washed with saturated aqueous sodium bicarbonate, brine, and dried (Na2S04). The 

product was purified by silica gel column chromatography eluting with hexanes to give the 
intennediate triflate as a light yellow oil. 

The above triflate (0.70 g, 1.28 mmol) was combined with tributyltin hydride (0.92 
g, 2.13 mmol) in THF and added dropwise to a THF solution of 

20 teu-akistriphenylphosphinepalladium(O) (0.44 g, 3.5 mmol) and LiCl (0.45 g, 10.7 mmol) 
at room temperature. After the addition, the reaction was refluxed for 24 hr, cooled, filtered 
through a pad of celite, and stirred vigorously with saturated potassium fluoride solution for 
2 hours. The mixture was filtered through celite, diluted with ethyl acetate, and the layers 
were separated. The organic layer was washed with saturated aqueous sodium bicarbonate, 

25 brine, and dried (Na2S04). The product was puriHed by silica gel column chromatography 
eluting with hexanes to give 3-ethyl-3-'dimethylphenylsilyl-cyclohexene as a colorless oil. 

The C-5 lactol-9-TBS ether of core 7 and 3-ethyl-3-dimethylphenylsilyl- 
cyclohexene were processed according to example 276 to give the product as a mixture of 
diastereomers that was separated on a (R,R,)-Whelk-01 HPLC column eluting with 

30 hexaneiethanol (98:2) to give the desired compound. : ^H NMR (500 MHz, DMS0'-d6) 5 
8.01 (d, J=8 Hz, IH), 6.63 (d, J=8 Hz, IH), 6.61 (d, J=9 Hz, IH), 6.53 (d, J=9 Hz, 
IH), 6.20 (s, IH), 5.48 (s, IH). 5.44 (s, IH). 5.32 (d. J=9 Hz, IH). 3.64 (s, 3H), 2.26 
(m, IH), 1.90-1.73 (m, 3H), 1.60 (m, IH), 1.26-1.18 (m, 2H), 1.03 (s, 3H), .088 (t, J=7 
Hz, 3H); 13c NMR (50 MHz, DMSO-de) 6 145.3, 144.8, 144.0, 143.6, 140.3, 133.5, 

35 130.8. 127.8, 126.0, 120.0, 118.1, 117.8, 116.5, 114.2, 113.2, 111.9, 76.1. 59.2, 49.4, 



5 
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37.5. 30.1. 29.5. 27.7, 27.1, 24.8, 23.6. 21.6, 12.2; MS m/e calc'd for C28H3303N: 
431.2460. Found 431.2467. 

The C-5 lactol-9-TBS ether of core 7 and cyclohexylraagnesium chloride were 
5 processed to give a mixture of Examples 278 and 279 which were separated by flash 
chromatography eluting with 4:1 hexane/EtOAc. 

Example 278 

2.5-dihvdro-9-hvdroxv- 1 0>methoxv.2.2.4.trimethvl.5.cvclohexvl. 1 H.f nhe n2opyranQf3.4- 
10 flquinoline 
MS (DCI/NH3) m/z 406 (M+H)+; 

IH NMR (300 MHz, DMSO-de) 5 8.66 (s, IH), 7.96 (d, IH). 6.61 (d, IH), 6.59 (d. 
IH). 6.47 (d. IH), 6.18 (d, IH), 5.42 (s, IH), 5.30 (d, IH), 3.64 (s, 3H). 2.13 (s. 3H), 
1.87 (m. IH), 1.60-1.48 (m, 3H), 1.28 (s. 3H), 1.20-0.80 (m, 7H), 1.00 (s, 3H); 
15 NMR (400 MHz, DMSO-de) 5 145.3, 144.8, 144.1, 143.8, 133.5, 131.1, 128.1. 

126.1, 118.5, 117.9, 116.6, 114.4, 113.2, 112.0, 76.8, 59.3, 49.4, 29.7, 29.5, 28.0, 
27.2, 25.8, 25.6, 25.3. 23.8; 

Example 279 

20 2.5J-trihvdro-9-hvdroxv-10-mRthnxv.2.2.4.trimftthv1-1H-rnhen7npvranon.4-nqiiinnlinft 
MS (DCI/NH3) m/z 324 (M+H)+; 

iH NMR (300 MHz. DMSO-de) 6 8.78 (s, IH). 7.81 (d, IH), 6.62 (d. IH). 6.57 (d, 
IH), 6.53 (d, IH). 6.22 (s, IH), 5.40 (s, IH), 5.05 (s. 2H), 3.62 (s. 3H), 2.01 (s, 3H). 
1.19 (s, 6H); 

25 NMR (400 MHz, DMSO-de) 5 146.6, 145.4. 145.3, 144.0, 131.5. 130.8, 128.1, 

126.2, 118.2, 118.0, 117.2, 113.9, 113.2, 111.2. 67.1, 59.4, 49.9, 29.0, 22.9; 

Example 280 

2,5-dihvdro-9-hvdroxv-10-methoxv-2.2.4-trimethvl-5-f2-hvdmxvmethvl-3-propenvn-lH- 

30 rnhenzopvranQr3.4-nquinoline 

Example 276 (0.032g. 0.074 mmol) was dissolved in THF/MeOH/HjO 
(5ml/lml/0.5ml), cooled to 0°C, treated with K2CO3 (0.051 g, 0.367 mmol). and allowed 
to warm to room temperature and stir for 12 h. The mixture was partitioned between 
saturated aqueous ammonium chloride and ethyl acetate, the aqueous layer extracted with 

35 ethyl acetate, the combined organics washed with brine, dried (MgS04), and concentrated. 
The residue was purified by silica gel chromatography eluting with 25% then 50% ethyl 
acetate in hexanes to give 0.022 g (76%) of the desired compound. 
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IH NMR (300 MHz, DMSO-de) 5 8.71 (s. IH). 7.92 (s, J=9 Hz. IH). 6.62 (d, J=9 Hz, 
IH), 6.61 (d, J=8 Hz. IH), 6.41 (d, J=8 Hz, IH), 6.18 (d. J=l Hz. IH), 5.86 (dd, J=H, 
1 Hz, IH), 5.43 (br s, IH), 5.02 (m. IH), 4.80 (t, J=6 Hz, IH). 4.74 (br s, IH), 3.90- 
3.78 (m. 2H), 3.65 (s, 3H). 2.50-2.36 (m. IH). 2.23-2.10 (m, IH), 2.19 (s. 3H), 1.17 
5 (s, 3H). 1.16 (s. 3H); »3C NMR (125 MHz, DMSO-dfi) 6 145.9. 145.8. 144.9, 143.8. 
142.8, 133.2. 132.8. 127.6. 126.4, 117.7. 116.2. 116.2. 114.2, 113.6. 112.6, 110.6. 
72.1. 63.7. 59.4. 49.7. 35.4. 29.2, 28.9. 23.9; MS (DCI/NH3) m/e (M+H)+ 394. 



Example 2«1 

10 methvI2-r2.5-dihvdro-9-hvdroxv-10-methoxv-2.2.4-trimethyl.lH-rilhen7.npvrannri.4-n- 

5-quinolinvll acetate 

The C-5 lactol-9-TBS ether of core 7 was processed as in example 46 to provide the 
intetmediate silylated product. 

IH NMR (300 MHz. DMSO-de) 8 7.94 (d. J=9 Hz, IH), 6.64 (dd, J=9, 3 Hz, IH), 6.49 
15 (d, J=9 Hz, IH), 6.27 (s, IH), 6.14 (dd, J=10, 3 Hz, IH), 4.45 (s. IH). 3.63 (s, 3H), 
3.61 (s. 3H), 2.76-2.55 (m, 2H), 2.20 (s, 3H). 1.18 (s, 3H), 1.16 (s, 3H), 1.00 (s. 9H), 
0.21 (s, 3H). 0.16 (s. 3H); MS (APCI) m/e (M+H)+ 510, (M-H)- 508. 

The intermediate silylated compound above (0.030 g, 0.058) was dissolved THF (1 
ml) cooled to 0°C, and treated with tetrabutylammonium fluohde (58^ of a IM/THF 
20 solution, 0.058 mmol). After 5 minutes, the mixture was poured over saturated aqueous 
NH4CI and extracted with ethyl acetate. The combined organic layers were washed with 
brine and dried (MgS04). The product was purified by silica gel chromatography eluting 
with 40% methyl f-butyl ether in hexane to provide the desired compound (0.019 g, 82%) 
as a white solid. ^H NMR (300 MHz, DMSO-de) 5 8.80 (s, IH), 7.93 (d, J=9 Hz, IH), 
25 6.64 (d, J=9 Hz, IH), 6.61 (d, J=9 Hz, IH), 6.43 (d, J=9 Hz, IH). 6.25 (s, IH), 6.10 
(dd. J=10. 3 Hz. IH). 5.45 (s. IH). 3.66 (s, 3H). 3.60 (s. 3H). 2.77-2.52 (m. 2H). 2.21 
(s, 3H), 1.18 (s. 3H). 1.16 (s. 3H); MS (APCI) m/e (M+H)+ 396; (M-H)* 394. 



Example 282 

30 fZ>2.5-dihvdro-9-hvdrnxv-10-methoxv-2.2.4-trimethvl-5-f2-hutenvlVlH- 

f 1 1henzopyranor3.4-f|quinoline 
The intermediate silylated product from example 281 (0.445 g, 0.87 mmol) was 
dissolved in THF (4 ml), cooled to 0° C, treated dropwise with Dibal-H (2.69 mL of a 
IM/THF solution, 2.69mmol), and stirred for 30 minutes. The reaction mixture was 
35 poured over a rapidly stirring mixture of 100 mL of saturated aqueous potassium sodium 
tartrate and 100 mL of ethyl acetate and stirred for 1 hour. The layers were separated, the 
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aqueous layer extracted with ethyl acetate, the combined organic layers washed with 
saturated aqueous sodium bicarbonate, brine and dried (MgS04). The residue was purified 
by siUca gel chromatography eluting with 20% then 30% methyl r-butyl ether in hexane 
followed by 6% ethyl acetate in dichloromethane to give the primary alcohol (0.293 g, 70%) 
5 as a white solid. »H NMR (300 MHz, DMSO-d^) 5 7.92 (d, J=9 Hz. IH), 6.65 (d, J=9 
Hz, IH), 6.61 (d, J=9 Hz, IH), 6.57 (d, J=9 Hz, IH), 6.21 (s, IH). 5.88 (dd, J=10, 3 
Hz, IH). 5.43 (s, IH). 4.62 (t, J=5 Hz, IH), 3.61 (s. 3H). 2.19 (s, 3H). 1.90-1.75 (ra. 
2H). 1.62-1.47 (m. 2H). 1.17 (s. 3H). 1.15 (s. 3H). 0.99 (s. 9H). 0.20 (s. 3H), 0.15 (s, 
3H); MS (APCI) m/e (M+H)+ 482, (M-H)* 480. 
10 A stirring solution of oxalyl chloride (22 jiL, 0.249 mmol) in THF (2 mL) was 

cooled to -78°C. treated with DMSO (24 ^L, 0J32 mmol). stined for 5 minutes and treated 
dropwise with a solution of the above primary alcohol (0.080 g, 0.166 mmol) in 2 mL of 
THF. The resulting mixture was stirred for 40 minutes, treated with triethylamine (92.5 
M.L. 0.664 mmol) stirred a further 10 minutes and allowed to warm to 0° C. After 30 
15 minutes at 0°C the reaction mixture was partitioned between water and dichloromethane. the 
aqueous layer extracted with dichloromethane. and the combined organic layers dried 
(MgS04). The product was purified by silica gel chromatography eluting with 20% then 
30% ethyl acetate in hexane to give the aldehyde (0.059 g, 73%) as a white solid. ^H NMR 
(300 MHz. DMS0-d6) 5 9.65 (s, IH), 7.93 (d. J=9 Hz. IH). 6.67 (d. J=9 Hz. IH). 6.65 
20 (d, J=9 Hz, IH). 6.48 (d. J=9 Hz. IH). 6.33 (m. 2H). 5.46 (s. IH). 3.63 (s. 3H). 2.87 
(m. IH). 2.65 (m. IH). 2.18 (s, 3H). 1.19 (s, 3H), 1.14 (s. 3H). 1.00 (s, 9H). 0.21 (s. 
3H), 0.15 (s. 3H); MS (APCI) m/e (M+H)+ 480, (M-H)- 478. 

A solution of ethyltriphenylphosphonium bromide (0.130 g, 0.351 mmol) in 
THF:Et20 (3 ml. 3:2) was cooled to 0°C and treated dropwise with n-BuLi (140 |iL of a 2.5 
25 M/hexanes, 0.35 1 mmol). The resulting deep red solution was stirred for 30 minutes at 

O O 

0 C, cooled to -78 C and treated with the above aldehyde (0.056 g» 0.117 mmol) in THF (2 
mL). The reaction mixture was stirred for 5 minutes at -78^ warmed to O^'C for 40 
minutes and quenched by the addition of water. The layers were separated, the aqueous 
layer extracted with dichoromethane, the combined organic layers washed with brine and 

30 dried (MgS04). The product was purified by silica gel chromatography eluting with a 
gradient from S% to 20% ethyl acetate in hexane to provide the intermediate silyl ether 
(0.050 g. 87%) as a white solid. iH NMR (300 MHz, DMSO-d6) 5 7.92 (d, J=9 Hz, 
IH), 6.65 (d, J=9 Hz, IH,), 6.63 (d, J=9 Hz, IH), 6.20 (s, IH,), 5.68 (dd, 1=10, 3 Hz, 
IH), 5.43 (m, 3H), 3.64 (s, 3H), 2.15 (s, 3H), 1.26 (d, J=5 Hz, 3H), 1.17 (s, 6H), 1,00 

35 (s, 9H), 0.20 (s, 3H), 0.15 (s, 3H); MS (APCI) m/e (M+H)+ 492, (M-H)- 490. 

The intermediate silyl ether (0.038 g, 0,077 mmol) was dissolved in THF (3 ml), 
cooled to OT, treated with teu-abutylammonium fluoride (80 ml of a 1 M/THF solution, 
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0.080 mmol), and the mixtute was partitioned between ethyl acetate and saturated 
anunonium chloride. The aqueous layer was extracted with ethyl acetate, the combined 
organics were washed with brine, dried (MgS04) and purified by silica gel chromatography 
eluting with 25 % ethyl acetate in hexanes to give the desired compound (0.024 g, 83%). 
m NMR (300 MHz. DMSO-de) 5 8.71 (s. IH), 7.93 (d, J=9 Hz. IH). 6.62 (d, J=9 Hz. 
IH). 6.60 (d, J=9 Hz. IH), 6.47 (d. J=9 Hz. IH). 6.18 (s, IH), 5.62 (dd, J=10. 3 Hz. 
IH). 5.43 (m, 3H). 3.64 (s. 3H), 2.45-2.18 (m, 2H), 2.15 (s. 3H). 1.30 (d. J=5 Hz. 3H). 
1.15 (s. 6H): MS (APCI) m/e calc'd for : 377.20. Found ; (M+H)+ 378. (M-H)* 376. 

Example 281 

2.5-dihydro-9-hvdroxv-10-methnxv-2.2.4-triniftt hvl-5-ri-methvl-2-hutenvlVlH- 
f 1. Ibenzopvranof 3.4-flquinoline 
The intermediate aldehyde from Example 282 and isopropyltriphenylphosphonium 
iodide were processed according to Example 282 to give die desired compound. ^H NMR 
(300 MHz. DMSO-d6) 5 8.65 (s. IH). 7.91 (d. J=9 Hz, IH), 6.62 (d, J=9 Hz, IH). 6.60 
(d. J=9 Hz, IH). 6.46 (d, J=9 Hz. IH). 6.14 (s, IH), 5.60 (dd. J=9, 3 Hz, IH). 5.43 (s, 
IH), 5.15 (m, IH), 3.64 (s. 3H), 2.45-2.18 (m. 2H), 2.15 (s, 3H), 1.63 (s, 3H), 1.32 (s, 
3H), 1.17 (s, 3H), 1.16 (s, 3H); MS (APCD m/e (M+H)+ 392, (M-H)- 390. 

Example 284 

ft) f5S.3\S) 2.5-dihvdro-9-hvdroxv-in-me.thoxv-2.2.4.tri methvl-5-n-cvclohexenvn-lH- 

rilbenzopvranQr3.4-flquinnlinR 
MS (DCI/NH3) m/z 404 (M+H)+; 

IH NMR (300 MHz, DMSO-ds) 5 8.70 (s, IH). 8.01 (d, IH), 6.65 (d, IH), 6.62 (d, 
IH), 6.53 (d, IH), 6.27 (d, IH), 5.82-5.65 (m. 2H), 5.45 (s. IH), 5.33 (d. IH), 3.65 (s, 
3H). 2.28 (m. IH), 2.12 (s. 3H). 1.86 (m, 2H). 1.55 (m. IH), 1.31 (s. 3H), 1.26-1.14 
(m, 3H), 1.03 (s, 3H); 

13c NMR (400 MHz, DMSO-de) 5 145.4. 145.0. 144.1. 143.5. 133.6, 130.7. 128.1. 
127.9. 127.7, 126.1, 118.4, 117.8, 116.5, 114.4, 113.4, 112.1. 75.9. 59.3. 49.4. 37.2, 
29.6. 27.1, 24.7. 24.6, 23.7. 21.2; 
[a]^V+184° (c 0.33, CHCI3). 

Example 285 

f+)f5R.3'R)2.S-dihvdrO-9-hvdroxv-in-methoxv-2.2.4-trime t .hvl-5.n-cvclohexenvn-lH- 

ri1bep7-opYrAnof3.4-flqwinoline 
MS (DCI/NH3) m/z 404 (M+H)+; 

^H NMR (300 MHz, DMSO-dg) 5 8.70 (s, IH), 7.99 (d. IH). 6.65 (d, IH), 6.62 (d. 



-199- 



wo 99/41256 ^ ^»CT/US99/03127 

IH), 6.52 (d, IH). 6.20 (d. IH). 5.61 (ddd, IH). 5.46 (d. IH), 5.41 (s. IH). 5.10 (dd. 
IH), 3.66 (s. 3H), 2.27 (m. IH), 2.10 (s, 3H), 1.99-1.72 (m, 2H). 1.70-1.55 (m. 3H), 
1.35 (m. IH). 1.29 (s, 3H). 1.06 (s. 3H); 

13c NMR (400 MHz, DMSO-de) 6 145.4, 145.0, 143.4, 143.0. 133.5, 131.0, 128.9, 
5 128.1. 126.4, 126.3. 117.9, 116.5, 114.4. 113.5. 112.1, 75.2. 59.3. 49.5. 36.9. 29.7. 
27.6. 25.5, 24.6, 24.3, 20.0; 
[afa^+nO" (c 0.23, CHCI3). 

Example TUf, 

10 ft) (5R . 3\S) Zn ' ^fR VdihY(jrO-Q-hvdrQXY-10-methnxv-2.2.4.trim<>rhvl . 5-C3.cvpln|v.nr,.nyl ^■ 

lH-rilheti7npv«innp,4.f]q„iH^|jnff 
MS (DCI/NH3) m/z 390 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 8.67 (s. IH). 8.02 (d, IH), 6.65 (d. IH), 6.62 (d, 
IH), 6.53 (d. IH). 6.25 (s. IH). 5.77 (ddd, IH). 5.69 (ddd, IH). 5.47 (s, IH), 5.37 (s. 
15 IH). 3.66 (s. 3H), 2.90 (ra. IH). 2.34-2.13 (m. 2H). 2.10 (s. 3H). 1.55-1.41 (m. 2H), 
1.31 (s, 3H). 1.04 (s. 3H); 

»C NMR (400 MHz, DMSO-de) 5 145.5. 144.9, 144.0, 143.9, 133.6, 132.0, 131.7, 
131.5, 127.9. 126.2. 117.7. 117.6. 116.5, 114.4. 113.3, 111.9. 76.1, 59.3, 49.4. 48.6, 

31.7. 29.5, 27.1. 24.6. 23.7; 
20 [a]^'D=+136° (c 0.355. CHCI3). 

Example 287 

(t) (5R . 3'R) 2 . .?fR)-flihydrO-9-hvdrO XY- l (>-mKthox v- ? ? .4-trimethvl-.S.f3.cvclnpftntenvn. 

iH-rnhenznpvrnnop 4-flniiinnlinn 
25 MS (DCI/NH3) m/z 390 (M+H)+; 

IH NMR (300 MHz. DMSO-de) 5 8.68 (s, IH), 8.01 (d. IH). 6.65 (d. IH). 6.62 (d, 

IH), 6.51 (d. IH), 6.22 (s. IH), 5.72 (dd. IH). 5.41 (d. IH), 5.40 (s. IH), 5.17 (dd. 

IH), 3.63 (s, 3H), 2.90-2.80 (rn. IH), 2.41-2.32 (m. IH). 2.23-2.10 (ra. IH). 2.06 (s. 

3H). 1.89-1.71 (m. 2H). 1.30 (s. 3H), 1.08 (s, 3H); 
30 13c NMR (400 MHz, DMSO-de) 5 145.5, 145.0, 143.9, 143.4, 133.5, 132.3. 132.2. 

130.2. 128.1. 126.4. 117.8, 116.9. 116.4, 114.4, 113.4, 111.9, 75.7, 59.3. 49.5. 48.7, 

31.6, 29.8, 27.6, 27.1. 24.2; 

[a]"D=+116° (c 0.800. CHCI3). 
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Example 2S« 

rel-f5SV9-hvdroxY-5-rf3R>-f 1 -methoxvcarbonvltevclnhexp. n-3-vll- 1 0-mp.thoxv-2-2.4- 
trimethvl-2.5-dihvdro- 1 H-f 1 1hen7onvranor3.4-flqiiinnlin>. 
5 MS(DCI/NH3)462(M+H)+: 

IH NMR (200 MHz, DMS0-d6), 5 8.81 (s, 1 H). 8.07 (d, J=8.5 Hz, 1 H), 6.72 (d. J=8.5 
Hz, 1 H), 6.70 (d, J=8.5 Hz, 1 H), 6.60 (d. J=8.5 Hz. I H). 6.42-6.41 (m. 1 H). 6.21 
(d. J=1.2 Hz), 5.57 (d, J=10.2 Hz, 1 H), 1 H), 5.45 (s. 1 H). 2.71 (s. 2 H). 2.58 (s, 2 
H), 2.56-2.48 (m, 2 H), 2.20-2.16 (m, 2 H), 2.08 (d, J=1.2 Hz), 1.80-1.40 (m. 4 H), 
10 1.25 (s, 2 H), 1.18 is, 2 H); 

HRMS calcd for C28H2INO5 is 461.2202. Found 461.2212. 

Example 289 

2.5-dihvdro-9-hvdroxv- 10-mBthoxv-2.2.4-trimethvl-5-f2-methvl-3-propenvn- 1 H. 

IS rnbenzonvranor3.4-flquinnlina 
Example 276 (0.040 g. 0.092 mmol) and 
dichlorobis(triphenylphosphine)palladium(II) (0.006 g, 0.009 mmol) were dissolved in 
dioxane (5 ml), heated to 100 °C and treated with sodium borohydride ( 0.017 g, 0.460 
mmol). The resulting black solution was allowed to cool to room temperature, diluted with 

20 water and ethyl acetate and filtered through celite. The layers were separated, the aqueous 
layer was extracted with ethyl acetate, the combined organics were washed with brine, dried 
(MgS04), and concentrated. Purification by silica gel chromatography eluting with 25% 
ethyl acetate in hexanes provided the desired product (0.028 g, 80%) as a colorless foam, 
IH NMR (300 MHz. DMSO-de) 5 8.71 (s, IH). 7.92 (d. J=8 Hz, IH). 6.62 (d, J=8 Hz, 

25 IH). 6.61 (d. J=8 Hz, IH), 6.41 (d. J=8 Hz, IH), 6.18 (d. J=l Hz, IH), 5.83 (dd, J=3. 
10 Hz, IH), 5.44 (br s, IH), 4.75 (br s, IH). 4.56 (br s, IH), 3.65 (s, 3H). 2.50-2.41 
(m, IH), 2.19 (s. 3H), 2.16-2.07 (m. IH), 1.73 (s. 3H), 1.18 (s, 3H). 1.15 (s, 3H); ^^C 
NMR (125 MHz, DMSO-de) 5 145.8. 144.9. 143.8. 142.8, 141.6, 133.3, 132.7. 127.5, 
126.4, 117.8, 116.3, 116.2. 114.2. 113.6, 112.8. 112.7. 72.0. 59.4, 49.7, 29.2, 28.8, 

30 24.0, 22.4; MS (DCI/NH3) m/e (M+H)+ 378; Anal, calcd for C24H27NO3: C, 76.36; H. 
7.21; N, 3.71. Found: C, 76.06; H, 7.17; N, 3.39. 

Examplft29n 

9. lO-Pimethoxv-5-f 3-DrODenvn-2.2.4.trimethvl- 1 H -2.5-dihvdro- f nhen7.opvranor3.4- 
35 flquinoline 
MS (ESI) m/z 378 (M+H)*; 
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•h NMR (300 MHz. DMSO) 5 7.93 (d. /=8.5 Hz, 1 H). 6.82 (d. /=8.8 Hz. 1 H). 6.61 
(dd. 7=4.4. 4.4 Hz. 2 H), 6.22 (d. 7=1.4 Hz, 1 H), 5.83 (ddt, 7=16.9. 10.3. 3.1 Hz, 1 
H). 5.70 (dd. 7=10.3. 3.3 Hz. 1 H), 5.44 (s, 1 H). 5.44-4.96 (ra. 2 H). 3.77 (s. 3 H). 
3.67 (s, 3 H). 2.16 (s, 3 H). 1.17 (s. 3 H), 1.16 (s, 3 H); 
5 HRMScalcd for C24H27NO3 377.1991. Found 377.2001. 

Example 291 

9. 1 Q-Dimethf>XV-5-r3-cvclohp,xenvn.iTiffttin y v-2,2.4-rrimft^)ivl-2,S-dihvHrp-lH - 
rnhen7npvrannp.4-flf)ninnlinp 

10 MS (ESI) m/z 418 (M+H)*; 

*H NMR (300 MHz. DMSO), isomer 1: 5 8.02 (d. 7=8.8 Hz, 1 H). 6.84 (d. 7=1.7 Hz, 1 
H). 6.70 -6.60 (m. 2 H). 6.27 (d. 7=0.6 Hz. 1 H). 5.80 -5.60 (m. 2 H). 5.16-5.15 (m, 1 
H). 3.77 (s, 3 H). 3.69 (s, 3 H), 2.13 (s. 3 H). 1.31 (s. 3 H). 1.07 (s. 3 H); isomer 2: S 
8.01 (d. 7=8.81 Hz. 1 H). 6.80 (d, 7=0.7 Hz, 1 H), 6.64 (m. 2 H). 6.26 (d. 7=0.7 Hz. 1 

15 H). 5.60 -5.30 (m, 2 H). 5.09 (s, 1 H). 3.77 (s. 3 H). 3.68 (s. 3 H). 2.10 (s. 3 H). 1.29 
(s. 3 H). 1.04 (s, 3 H); 

HRMS calcd for C27H31NO3 417.2304. Found 417.2299. 

Example 292 

20 l Q-methOXY-9-fithOXV-5-n-nrnnftnvn-2.^ 4.frimP f hv1.1 H-9 'i-HihvHrn. 

f nhenzonvmnor3.4.flf]niiinlin^ 
IH NMR (300 MHz. DMSO) 5 7.94 (d. 7=8.8 Hz. 1 H). 6.79 (d. 7=8.8 Hz. 1 H). 6.60 
(d. 7=8.8 Hz, 1 H). 6.55 (d, 7=8.8. 1 H). 6.45 (s. 1 H), 5.85 (ddt, 7=17.3. 10.3. 6.6 Hz. 
1 H), 5.43 (d, 7=9.2 Hz). 5.16 (s. I H). 5.09 (dd, 7=10.3, 1.1 Hz. 1 H). 5.06 (dd. 
25 7=17.3. 1.1 Hz. 1 H), 4.91 (s, 1 H). 4.06-3.97 (m, 2 H), 2.62-2.52 (m, 1 H). 2.31-2.15 
(m. 1 H). 2.24 (s. 3 H), 1.35 (t. 7=7.0 Hz. 3 H). 1.26 (s. 3 H). 1.07 (s. 3 H); 
MS (DCI/NH3) m/z 392 (M+H)*; 
HRMS calcd for C26H27NO3 391.2147. Found 391.2138. 

Examnle 293 

l Q-methO??Y-9-n-PrQDenvloxvV5-n.nmnftnvn-? 2 .4-trimpthvl. 1 H-2.5-dihvdm- 
rilhen7npvr!inor3.4-flqiiiqt^fjinff 
MS (DCI/NH3) m/z 404 (M+H)*. 

'H NMR (300 MHz. DMSO) 5 7.93 (d. 7=9.0 Hz. 1 H), 6.83 (d. 7=8.8 Hz. 1 H). 6.61 
(d. 7=9.0 Hz, 1 H). 6.59 (d, 7=8.8 Hz, 1 H), 6.23 (d, 7=1.5 Hz. 1 H). 6.15-6.02 (m, 1 
H). 5.81 (ddt. 7=17.3. 10.3. 6.6 Hz. 1 H), 5.67 (dd. 7=9.8. 3.3 Hz). 5.45 (s. 1 H). 5.44 
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(dd, ysl6.0. 2.0 Hz. 1 H), 5.27 (dd. 10.6. 2.0 Hz, I H). 5.03 (dd. 7=10.3. 1.8 Hz. 1 H). 
4.98 (dd. 7=17.3, 1,8 Hz, 1 H). 4.56-4.53 (in. 1 H), 2.47-2.41 (ra. 1 H). 2.34-2.27 (m ' 
1 H), 2.16 (s. 3 H). 1.17 (s, 3 H), 1.16 (s. 3 H); 
HRMS calcd for C26H29NO3 403,2147. Found 403.2150. 

5 

Example 2Q4 

l Q-methO;^Y-9-(3-nrOPVnvloxv>-S-n-nrnp,.n vn-? -> 4 -trifnethv1. 1 H-2.5-dihvdm- 

rnbenzonvranon 4-nquinfiiinR 

MS (DCI/NH3) m/z 402 (M+H)*; 
10 IH NMR (300 MHz, DMSO) 5 7.92 (d, 7=8.8 Hz. 1 H). 6.88 (d, 7=8.8 Hz, 1 H). 6.62 

(d. 7=8.8 Hz. 1 H). 6.61 (d, 7=8.8. 1 H). 6.24 (d, 7=1.7 Hz, 1 H). 5.81 (ddt. 7=17.3. 

10.3. 6.6 Hz, 1 H), 5.72 (dd. 7=9.8. 3.3 Hz). 5.44 (s. 1 H). 5.03 (dd. 7=10.3. 1.8 Hz. 1 

H), 4.99 (dd, 7=17.3, 1.8 Hz. 1 H), 4.79 (d. 7=2.3 Hz. 2 H), 3.57 (t. 7=2.3 Hz. 1 H). 

2.47-2.41 (m. 1 H). 2.34-2.27 (m. 1 H). 2.16 (s. 3 H). 1.17 (s, 3 H). 1.16 (s. 3 H); 
15 HRMS calcd for C26H27NO3 401. 1991. Found 401. 1978 

Example. 2QS 

2.5-dihYdm-9-acetOXV- 1 0-mPthoxv-2 2 4-trimpr ^ ,vl-5-(2-pinpenvn. 1 H. 
^ fnbenzonvrannr3.4.f)qiiip^^lipf. 

»H NMR (400 MHz. DMS0-d6) 5 7.78 (d. J=8.5. IH). 6.81 (d. J=8.5. IH). 6.60 
(d. J=8.5. IH). 6.57 (d. J=8.9. IH). 6.18 (d. J=1.7. IH), 5.80-5.70 (m. 2H). 5.39 (s. 
IH), 4.99-4.90 (m. 2H). 3.55 (s. 3H). 2.39 (br dd. 2H), 2.23 (s. 3H), 2.10 (d. J=0.9, 
3H). 1.1 1 (s. 3H). 1.10 (s. 3H); »3C NMR (100 MHz. DMSO-d6) 5 169.3. 148.5. 148.0, 
25 146.4, 138.6. 134.1, 133.7, 132.2. 127.4, 126.3, 120.8. 118.3. 117.4. 116.3. 115.1. 
113.9. 112.7. 73.7, 60.0. 49.9, 36.7; 29.4, 29.1. 23.9. 20.6; MS (DCI/NH3) m/e 
406(M+H)*; Anal. Calcd for C25H27NO4: C 74.05. H 6.71. N 3.45. Found: C 73.91, H 
6.79. N 3.31. 

Example 296 

2^-dihYdrQ-9-f4-N,N-dimethvlnminn.4-oxo-hnr.nnov1n^ v V10.niPthoYv-2.2.4-trimethvl-S- 
(2-proDenvl)-lH-fnhen7npvrnnnf 3.4.nqiiinnlinP. 
IH NMR (300 MHz. DMS0-d6) 5 7.86 (d. J=8.8. IH), 6.85 (d. J=8.8. IH). 
6.68-6.62 (m. 2H). 6.25 (d, J=1.5. IH). 5.89-5.75 (m. 2H). 5.46 (s. IH). 5.06-4.96 (m. 
2H). 3.62 (s. 3H). 3.00 (s. 3H), 2.85 (s. 3H). 2.83-2.67 (m. 4H). 2.48 (m, IH). 2.26 
(m. IH). 2.17 (s. 3H). 1.18 (s. 3H), 1.17 (s. 3H); 13C NMR (75 MHz. DMS0-d6) 6 
171.5. 170.4. 148.3. 148.0. 146.2. 138.5. 134.1. 133.5. 132.1. 127.3. 126.2. 120.8. 
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118.1, 117.2. 116.2. 115.0. 113.8, 112.5. 73.6, 60.0. 49.8, 36.6, 36.5. 34.9. 29.3, 
29.0, 27.6, 23.8; MS (DCI/NH3) m/e 491(M+H)+, 508(M+NH4)+; Anal. Calc'd for ' 
C29H24N205:C 71.00, H 6.99, N 5.71. Found: C 70.88, H 7.10. N 5.49. 

5 The chemistry described above was used with Cote 9 to prepare Examples 297-299. 

Example 207 

7-bromo -S-n-CVClohexenvn. tn.inftthnvY-2.2 4.rrini^fh Y l-2-S.riihYri|^]f f. 
rnhen7»pvranr>n,4.f|q„jn^|jn,. 

10 MS (APCI) m/z 466 (M+H)*; 

'h NMR (300 MHz, DMSO), isomer 1: 6 8.03 (d, 7=8.8 Hz, 1 H), 7.33 (d, 7=9.2 Hz, 1 
H), 6.65 (dd, 7=8.8, 1.7 Hz, 2 H). 6.35 (d. 7=1.3 Hz, 1 H). 5.91-5.43 (m. 4 H), 3.86 (s, 
3 H). 2.14 (s, 3 H). 1.99 (s, 3 H), 1.31 (s, 3 H), 1.06 (s. 3 H); isomer 2: 8 8.00 (dd. 
7=8.8 Hz, 1 H). 7.33 (d, 7=9.2 Hz. 1 H). 6.65 (dd, 7=8.8, 1.7 Hz. 1 H). 6.35 (d. 7=1.3 

15 Hz. 1 H), 6.31 (d, 7=1.3 Hz. 1 H), 5.91-5.43 (m, 4 H). 2.12 (s, 3 H). 1.28 (s. 3 H). 1.03 
(s, 3 H); C NMR (300 MHz, DMSO) 5 155.5, 145.5. 133.9. 133.7, 129.5. 129.4, 
128.5, 127.9. 127.7. 127.2. 127.0. 125.6. 118.1. 115.5. 113.2. 113.1, 106.9, 102.3. 
77.2, 76.5. 55.8, 49.4, 37.6, 36.7, 29.6. 29.5. 27.4, 26.9. 25.6. 24.6, 24.2, 23.6, 21.1, 
19.8; 

20 HRMS cald for CzeHigNOz'^Br 465.1303. Found 465.1284; Cald for C26H2gN02"Br 
467.1283. Found 467.1281. 

Anal, calcd for C26H28BrN02: C, 66.95; H. 6.05; N. 3.00; found C. 66.77; H. 
6.20; N. 2.88. 



Example 29« 

IQ-meth0XY-7-hrPTnQ-.5-(3-nronenvn-2.2.4.trim»th v i.iH-2.5-riihvrirn. 
fnbenzonvranor3.4-nqiiin^|;^^ 
MS (APCI) m/z 426 (M+H)*; 

'H NMR (300 MHz. DMSO) 5 7.93 (d. 7=8.8 Hz. 1 H). 7.33 (d. 7=9.2 Hz. 1 H). 6.71 (d, 
7=9.2 Hz. 1 H). 6.60 (d, 7=8.5 Hz. I H). 6.25 (d, 7=1.5 Hz, 1 H), 5.94-5.80 (m. 2 H). 
5.45 (s, 1 H). 5.0 (m. 2 H). 3.86 (s. 3 H). 2.17 (d, 7=1.5 Hz. 3 H). 1.17 (s. 6 H). "C 
NMR (300 MHz, DMSO) 155.3. 147.0. 146.0. 133.8. 133.6, 131.8, 129.5. 127.3. 
127.2. 117.4. 116.0. 115.1, 113.2, 107.1, 102.6, 74.8, 55.9. 49.8, 29.0. 23.8. 
HRMS calcd for C23H24"BrN02 426.3502. Found 426.3496. 

Anal, calcd for C23H24BrN02: C. 64.79; H. 5.67; N. 3.29; found C. 65.08; H. 
5.73; N. 3.18. 
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Example 20Q 



fl]ben7nnvranftf^4-flf]„jnp}jn,. 
MS (APCI) m/i 480 (M+H)*; 

•h NMR (300 MHz. DMSO) isomer 1: 6 8.02 (d. 7=8.5 Hz, 1 H). 7.55 (d. 7=5 9 Hz 1 
H) 7 37 (d, 7=2.6 Hz, 1 H). 7.31 (d. 7=1.8 Hz, 1 H). 6.67 (dd. 7=14.7. 8.8 Hz. 1 
6.35 d 7=1.5 Hz. 1 H). 5.63 (d. 7=5.9 Hz. 1 H). 5.56-5.45 (m. 2 H). 3.86 (s 3 H) 
2.13 (s. 3 H). 1.61 (s. 3 H). 1.30 (s. 3 H). 1.02 (s. 3 H); isomer 2: 5 8.00 (d! 7=8?Hz 
1 H) 7.54 (d. 7=5.9 Hz. 1 H). 7.35 (d. 7=1.8 Hz. 2 H). 6.67 (dd, 7=14.7. 8.8 Hz,' 2 H)' 

3 hI 0.;^(1; 3^^ ' ' ' ' 

HRMScalcdforC27H3oN02''Br 479.1460. Found 479.1463; HRMScalcdfor 
C27H3oN02*'Br 481.1439. Found 481.1456. 

Anal, calcd for C27H3oN02''Br C. 67.5; H. 6.29; N. 2.92; found C. 67.08; H. 6.38; N. 



nie chemistry described above was used with Core 10 to prepare Example 300. 

Example, -jm 

l Q-mgthWY-9-bmmo-^-f3-prpp>'nvn-? -> ^-trimP.hvi.|ff .o 
rnbenznnvrannn 4.qq,pn^|j^^ 
MS (DCI/NH3) m/z 428 (M+H)*; 426; 

•h NMR (300 MHz, DMSO) 5 7.93 (d. 7=8.8 Hz. 1 H), 7.33 (d. 7=8.5 Hz. 1 H), 6 67 (d 
7=8.5 Hz. 1 H). 6.65 (d. 7=8.5 Hz. 1 H). 6.36 (d, 7=1.1 Hz, 1 H). 5.88-5.74 (m. 2 H), ' 
5.46 (s, 1 H), 5 05-4.95 (m. 2 H). 3.62 (s, 3 H). 2.18 (d. 7=1 .1 Hz 3 H) 1 19 (s 3 H) 
U6 (s. 3 H); '3c NMR (300 MHz. DMSO) 6 152.7. 150.8. 146 5 134 0. 133 6 132 1 

36T29.7'29?'23 9 '''' '''''' ''' '' ''''' '' '' '' '' '' '' 

HRMS calcd for C23H24N02''Br 425.0990. Found 425.0998; HRMS calcd for 
C23H24N02"Br 427.0970. Found 427.0974. 

Anal, calcd for C23H24BrN02: C. 64.79; H. 5.67; N. 3.29; found C, 64.99; H. 5.98; N. 
The chemistry detailed above was used with Core 1 1 to prepare Examples 301-303. 
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Example -^m 

2 . 9-Pit>rnrno-in-methoxv-.')-n-nronenviv?. 1 4.frin, Q thvi-m.^ ^-'fi hYff rn - 

fllhen7.r)pvr.-innfl,d-fl(^„inr.ljn^ 

5 MS (ESI) m/z 504 (M+H)*; 

'H NMR (300 MHz. DMSO) 5 7.57 (d. 7=8.9 Hz. 1 H). 7.65 (s. 1 H). 6.66 (d. 7=8.8 Hz. 
1 H), 6.44 (s. 1 H). 5.95 (dd, 7=10.1, 3.1 Hz. I H). 5.97-5.78 (m. 2 H), 5.47 (s. 1 H) 
5.08-4.99 (m. 2 H). 3.62 (s. 3 H), 2.19 (s, 3 H). 1.20 (s. 3 H), 1.17 (s. 3 H); "c NMR 
(300 MHz. DMSO) 5 152.1. 147.4. 147.0. 133.6. 132.7. 132.0. 131.7. 128.3, 127.1. 

0 126.3. 120.5. 117.6. 115.9. 115.3. 114.0. 113.8. 110.0. 106.6. 75.2. 59.7, 49.9, 368 
29.6, 29.2. 23.7; 

HRMScalcd for C23H23"Br2N02 503.0096. Found 503.0086; HRMScalcdfor 
C23H23"Br'"BrN02 505.0075. Found 505.0075. 

* Example qn? 

7.9-Dihrnmo-5-rrvrlnhexen-3-vn. in-mftrhnw-? ? / U trimftthvi-? ^..^ihvHm-m- 

rnhenznpvrnnnf3,4-f|q„jn»ljny 

MS (ESI) m/z 544 (M+H)*; 

IH NMR (300 Mhz, DMSO). 1st isomer: 5 8.81 (d. IH. 7=8.83 Hz). 7.67 (s. IH). 6.70 
(d. IH. 7=8.83 Hz). 6.59 (s. IH). 5.82-5.59 (m. 4H), 5.50 (s. IH), 3.61 (s. '3H).*2.49- 
2.27 (m, 2H). 2.15 (s. 3H). 2.04-1.81 (ra. 2H). 1.79-1.41 (m. 2H). 1.32 (s. 3H), 1.08 
(s. 3H); 2nd isomer 57.9 (d. IH. 7=8.83 Hz), 7.66 (s. IH), 6.69 (d. IH. 7=8.83 Hz). 
6.54 (s, IH). 5.82-5.59 (m, 4H), 5.45 (s. IH). 3.60 (s. 3H). 2.49-2.27 (m, 2H), 2.13 (s. 
3H). 2.04-1.81 (ra. 2H). 1.79-1.41 (m. 2H). 1.30 (s. 3H). 1.05 (s. 3H); 
HRMS calcd for C26H27''Br2N02 is 543.0409. Found 543.0385; HRMS calcd for 
* C26H27"Br"BrN02 545.0388. Found 545.0396. 



Example 303 

7 . 9-Pihn>niO-5-ri-mCthvl-3-cvclohexftnvn-10-mpfhnYv.? ? ..4-trimethvl.7.5-riihvdro.m. 

fnhen7npvrnnn|-3,4-nqiiinnli,i^ 

MS (ESI) m/z 560 (M+H)*; 

IH NMR (300 MHz. DMSO). isomer 1: 5 8.83 (d. 7=8.0 Hz. 1 H), 7.37 (s. 1 H), 6.70 (d. 
7=8.8 Hz. 1 H). 6.58 (s. 1 H). 5.58 (d. 7=9.2 Hz. 1 H). 5.49 (s, 1 H). 3.61 (s. 3 H). 
2J1-2.49 (m. 4 H), 2.14 (s. 3 H). 1.31 (s, 3 H). 1.29-1.20 (m. 4 H). 1.26 (s 3 H)- ' 
isomer 2: 5 7.99 (d. 7=8.0 Hz. 1 H). 7.37 (s. 1 H). 6.71 (d. 7=8.8 Hz, 1 H), 6.55 (s. 1 
H). 5.57 (d, 7=9.2 Hz. 1 H). 5.45 (s. 1 H). 3.59 (s. 3 H). 2.51-2.49 (m. 4 H). 2.09 (s, 3 
H). 1.30 (s. 3 H), 1.29-1.20 (m. 4 H). 1.21 (s. 3 H); 
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HRMS calcd for C27H29Br2N02 557.0565. Found 557.0548. 

nje chemistry described above was used with Cores 12-17 to prepare Examples 
304-310. ^ 

5 

Example ^04 

l Q-m6tho;tY-7-f?-ethenvlV5-f^.nmnenvn.? -> A-irimf t hvi-iH.? ^^ih^A^^ 
rnbenzonvranon.4-nfjMin,^^jnP 

MS(ESI)m/z 373 (M+H)*; 

10 'H NMR (300 MHz. DMSO) 6 7.82 (d.y-8.9 Hz. 1 H). 7.23 (d, /=8.9 Hz, 1 H). 6.78 
(dd, 7=11.0. 6.8 Hz, 1 H). 6.61 (d. 7=8.9 Hz, 1 H), 6.49 (d. 7=8.5 Hz. 1 H). 5 99 (d 
7=1.7 Hz. 1 H). 5.74 (dd. 7=7.6. 3.0 Hz. 1 H), 5.71-5.63 (m. 1 H). 5.57 (dd. 7=7.6, 1 7 
Hz, 1 H), 5.32 (s. 1 H), 5.00 (dd. 7=9.3, 1.7 Hz, 1 H). 4.92 (dd. 7=10 2 1 7 Hz 1 H) 
4.83 (dd. 7=16.9, 1.7 Hz, 1 H), 3.75 (s. 3 H), 2.06 (s. 3 H). 1.53-1.41 (m. 2 H).' 1 24-' 

15 1.15 (m. 3 H). 1.05 (d. 7=2.1 Hz. 1 H); "c NMR (300 MHz. DMSO) 5 155.66. 147 91 
145.55. 134.17. 133.45. 131.98. 130.77. 127.37. 127.28. 123.88. 119.52. 117 21 
115.99. 115.80. 113.20. 113.18. 112.12. 105.59. 74.01. 55.59. 49.69. 36.40. 29 03 
28.83. 27.67. 26.19. 23.83, 13.55; 
HRMS calcd for C25H27NO2 373.2042. Found 373.2048. 

20 

Example 

I Q-methP^Y-7-rPethYl-.5-f3-nronpnvl)-2?4.rrimprh v |-iH.2/>-rtihvrirn. 
f 1 Ibenzonvranof 3.4- flf]^np^|f 

MS(EST)m/z 362 (M+H)*; 
25 'H NMR (300 MHz. DMSO) 5 7.92 (d. 7=8.5 Hz. I H). 6.93 (d. 7=8.5 Hz. 1 H). 6.59 

(dd. 7=5.5, 2.6 Hz. 1 H). 6.10 (s. 1 H). 5.90-5.76 (m. 2 H). 5.44 (s. 1 H). 5.07-4.90 (m. 

2 H). 3.82 (s. 3 H), 2.17 (s, 3 H). 2.08 (s. 3 H). 1.99 (s. 3 H). 1.16 (s. 3 H). 1.15 (s. 

3H): C NMR (300 MHz. DMSO). 154.2. 148.5. 145.4. 134.5. 133.4. 131.9. 127.8. 

127.4. 127.1, 118.2. 117.0. 116.3. 116.0. 113.1. 112.9. 104.8. 73.6. 55.5. 49.6. 36.5. 
30 28.9. 28.8. 23.8, 15.0; 

HRMS calcd for C24H27NO2 361.2042. Found 361.2045. 

Example m 

l Q'methn?tY-7-nretvl-5-(3.nrnnenvn.2 ? 4-.rim>.ttiY i . 1 H-2 S-HihvHrn. 
rnben/of>vmnon4.nq.n,l^|fnf 

MS(ESI)m/2 390(M+H)*. 
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'H NMR (300 MHz. DMSO). 7.88 (d, 7=8.8 Hz. 1 H). 7.59 (d. /=8.8 Hz. 1 H), 6.84 (d 
7=8.8 Hz, 1 H). 6.62 (d. 7=8.8 Hz, 1 H). 6.22 (d. 7=1.5 Hz. 1 H). 6.01-5.97 (m. 1 H) ' 
5.90-5.69 (m. 1 H). 5.46 (s. 1 H), 5.03-483 (m. 2 H). 3.93 (s. 3 H). 2.53 (s. 3 H) 2 20 
(d, 7=1.5 Hz, 3 H). 1.19 (s, 3 H), 1.16 (s. 3 H). 



Examplft 

I nbenzonvranor3.4-nq..f n^^l infi 
MS (DCI/NH3) m/z 416 (M+H)*. 



Examnle ^08 

l (^mgthoyY^7^mf^hY)-Q-mHhvl^5-(3-p^opfnvlV??■4.trirn,.thvl-^H-?<;■^f » ^yf^r^ , 

rnbenzonvranor3.4-flqiiinr^||pf. 
MS (DCI/NH3) Wz 376 (M+H)*; 

'H NMR (300 MHz, DMSO-dg) 5 7.95 (d, 7=8.5 Hz. 1 H), 6.81 (s. 1 H), 6.62 (d, 7=8.5 
Hz, 1 H). 6.17 (d , 7=1.5 Hz. 1 H). 5.89-5.76 (m, 2 H), 5.44 (br s. 1 H), 5.04 (dd, 
7=10.3. 1.8 Hz. 1 H). 4.94 (dd, 7=17.3. 1.8 Hz. 1 H). 3.52 (s, 3 H). 2.46-2.40 (m. 1 
H), 2.28-2.24 (m. 1 H). 2.18 (s, 3 H). 2.17 (s. 3 H). 2.07 (s. 3 H). 1.19 (s. 3 H). 1 14 

(s, 3 H); 

HRMScalcdforC25H29N02 375.2198. Found: 375.2214. 



Examnle 309 

l(RhlQro-5-(3-propenvl)-? ? 4-trim.thYl-2.5-dihvdro-lH-fnhenznnvr.nnn A.n^^iMm - 
MS (DCI/NH3) ra/z 352 (M+H)+; 

'H NMR (300 MHz, DMSO) 5 7.93 (d. 7=8 Hz. 1 H), 7.12-7.10 (m, 2 H). 6.90-6.84 (m, 
1 H), 6.65 (10. 2 Hz. 1 H). 4.97 (dd. 7=17. 2 Hz, 1 H), 2.47-2.26 (m. 2 H). 2.16 (s. 3 
H). 1.23 (s. 3 H). 1.17 (s. 3 H); 

HRMS (FAB) calcd m/z for C22H22CINO: 351.1390 (M)+ Found: 351.1385. 

Example -^m 

W ?..'?-dihYdro-io.chioro-? 7 4-trimrthYl-5-Phenv]-iH-mhen7nnvn.nnn a.fnt,jnr i inr 

MS (DCI/NH3) m/z 288 (M+H)+; 

IH NMR (200 MHz. DMSO) 5 7.98 (d. 7=8 Hz. 1 H). 7.27-7.14 (m. 5 H). 6.97-6.80 (m. 
2 H), 6.81 (br s. 1 H), 6.78-6.72 (m. 2 H). 6.44 (br s, 1 H). 5.40 (br s. 1 H). 1.81 (br s. 
2H). 1.26 (s. 2 H). 1.16 (s. 2 H); 

HRMS (FAB) calcd m/z for C25H23CINO: 387.1390 (M)+. Found: 287.1286. 
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Example -^1 1 

2.5-dihvdm-in-methnTv.S-n.m.m^y^Yl-N- 
fcafbQmed»0XYmethvl)aminQCarhonvlnxv^nhenvn.!?9iLtnmethvl.lH.ri] ^ ^ 
^ flquinolinft 

Example 13 and N-methyl-N-(mediylglycinate)carbanioyl chloride were processed 
as in Example 14 to provide the desired compound. 
MS (DCI/NH3) m/e 529 (M+H)+ 

IH NMR (300 MHz, DMSO-de) 6 8.00(d, IH), 7.21(m. IH). 7.03(d. IH), 6.92(m. 3H), 
10 6.72(m. 3H). 6.55(d. IH). 6.45(t. IH). 5.40(s. IH). 4.15(s, IH), 4.05(s. IH). 3.78(s. 
3H). 3.65(s, 3H), 3.00(s. IH). 2.88(s. 2H). 1.84(s. 3H). I.22(s. 3H). 1.13(s. 3H). 
Anal, calcd for C31H32N2O6: C. 70.43; H. 6.10; N, 5.29. Found: C. 70.98; H. 6.33; N. 
4.85 

15 Example 

2.5-dihvdrn-10.mRthnYY-S .f:^.nSf.mftthvl-N.rN. 
m6 t hYlCarhpnvl)aminOCarhnnvloxv>nhenvn-7 .2.4-trim«.fhvl.m.f nhenznpvn.nnf^ 4. 

flquinolinp. 

Example 13 and methylisocyanate were processed as in Example 14 to provide the 
20 desired compound. 

MS (DCI/NH3) m/e 514 (M+H)+ 

»H NMR (300 MHz. DMSO-de) S 8.18(q. IH). 8.01(d. IH). 7.27(t. IH). 7.06(1. 2H), 
6.98(s. IH). 6.91(t. IH). 6.77(s. IH), 6.70(d. IH). 6.56(d. IH), 6.46(d. IH). 6.19(s. 
IH). 5.38(3. IH). 3.78(s. 3H). 3.19(s. 3H). 2.70(d. 3H). 1.84(s. 3H). 1.22(s. 3H). 
25 1.14(s, 3H). 

Anal, calcd for C30H3iN3O5-2H2O: C. 65.55; H. 6.41; N. 7.60. Found: C, 65.71; H. 
6.20; N. 7.05 

Example 

30 2 . 5-( l ihV(in)-10-metli<}Xy-5-f^-fN-methvlnminocarhnnvlnxv-> p henvl%2.2.4-trimethvl-lH. 

mbenzonvranor3.4-nqiiinr.|iTif» 

Example 13 and methylisocyanate were processed as in Example 14 to provide the 
desired compound. 
MS (DCI/NH3) m/e 457 (M+H)+ 
35 IH NMR (300 MHz. DMSO-de) 5 8.01(d. IH). 7.50(q. IH). 7.21(t. IH), 7.02(d. IH), 
6.92(dd, 2H). 6.80(s. IH). 6.77(s. IH). 6.70(dd. IH). 6.56(d. IH). 6.46(d. IH). 6.l8(s. 
IH). 5.40(s. IH). 3.80(s. 3H). 2.60(d. 3H). 1.86(s, 3H). 1.23(s. 3H), 1.15(s. 3H) 
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Anal, calcd for C28H28N2O4 O.5OH2O: C. 72.33; H. 6.27; N, 6.01. Found: C. 72.20; H. 
6.38; N. 5.78 

Example 314 

2.S-dihvdro-in-mffthnxv-'>-n-f7-hvdmYv<^thvn Dhenvn-2.2.4-trimp.thvl.lH- 

riihenzopyrannr^ '^-flfjiiinnlinf 

A solution of 3-(2*-methoxymethoxy)ethylphenyl bromide (3.55 g, 14.5 mmol) in 
THF (150 ml) at -78 was treated with n-butyUithium (2.5 M in hexane, 5.80 ml) over 15 
minutes, wanned to -30 'C, cooled down to -78 "C. treated widi compound IE in one 
portion, wanned to -50 "C, quenched with saturated ammonium chloride, and allowed to 
warm to ambient temperature and setde. The supernatant was decanted and concentrated, 
and the residue was partitioned between water and ethyl acetate. The organic layer was 
washed sequentially with water and brine, dried (Na2S04) and concentrated. Hash 
chromatography of the residue on silica gel with 20-35% ethyl acetate/hexane provided 0.82 
g (56%) of the tide 5-(3-MOMO-phenyl)heraiketaL 
MS (DCI/NH3) m/e 489 (M+H)+ 

A solution of of the heraiketal prepared above (0.70 g. 1.43 mmol) in medianol (10 
ml) was treated with saturated hydrogen chloride in methanol (20 ml) at ambient 
temperature, stirred for 18 hours, poured into 1;1 ethyl acetate/saturated ammonium 
chloride. The separated aqueous layer was exoracted with ethyl acetate, and the combined 
acetate layers were sequentially washed with water and brine, dried (Na2S04) and 
concenu^ted to provide 0.52 g (82%) of the unmasked hemiketal. 
MS (DCI/NH3) m/e 444 (M+H)+. 

A solution of the unmasked hemiketal prepared above (0.45 g, 1.00 mmol) and 
triethylsilane (1.16 g. 10 mmol) in dichloromethane (20 mL) was treated with boron 
trifluoride etherate (1.42 g. 10 raraol) at ambient temperature, stirred for 18 hours, and 
poured into 1:1 ediyl acetate/saturated NaHCOa. The separated aqueous layer was exu-acted 
with ethyl acetate, and the combined extracts were washed sequentially with water and 
brine, dried (Na2S04) and concentrated. Flash chromatography of the residue on silica gel 
with 25-45% ediyl acetate in hexane provided 0.342 of die tide compound. 
MS (DCI/NH3) m/e 428 (M+H)+: 

IH NMR (300 MHz. DMSO-de) 5 8.00(d. IH), 7.00(m, 5H). 6.74(s. IH), 6.70(d. IH), 
6.55(d, IH). 6.45(d, IH). 6.16(s. IH). 5.39(s, IH). 4.54(t, IH), 3.79(s, 3H). 3.44(q, 
4H). 2.59(t. 2H). 1.86(s. 3H), 1.22(s, 3H), 1.1 l(s, 3H); 

Anal, calcd for C28H29NO3: C. 78.66; H,6.83; N. 3.27. Found: C, 78.48; H, 6.85; N, 
3.29. 
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Example lis 

2.5-dihYdrO-10-niethnxv-5-f3-(2-methanRsulfnnvlnvv^rh vnphenvn.2.2.4-trimethvl.1H- 

rilhenznpvrannn 4-f1q,.jnn|in(T 
A solution of Example 314 (200 rag, 0.47 mmole) and triethylamine (94 mg, 0.94 
mmol) in CH2a2 (6 ml) at 0 *»C was treated with raethanesulfonyl chloride (64 mg, 0.56 
mmol). stined for 30 minutes, and quenched with saturated NaHCQs. The separated 
aqueous layer was extracted with CH2CI2 . and the combined organic layers were washed 
with brine, dried (Na2S04) and concentrated. Flash chromatography of the residue on silica 
gel with 10-30% ethyl acetate/hexane provided 0.30 g (97%) of die title compound. 
MS (DCI/NH3) m/e 506 (M+H)+; 

»H NMR (300 MHz, DMSO-de) 5 8.00(d. IH), 7.18(s, IH). 7.14(d. IH), 7.09(d, IH), 
6.96(d. IH). 6.90(t. IH). 6.75(s. IH), 6.70(d. IH). 6.55(d, IH), 6.45(d. IH). 6.21(s, 
IH), 5.39(s, IH). 4.27(t. 2H). 3.79(s. 3H). 2.88(s. 3H), 2.87(t. 2H). 1.84(s. 3H), 
1.24(s. 3H). 1.14(s. 3H) 

Anal, calcd for C29H31NO5S: C. 68.88; H,6.17; N. 2.77. Found: C, 69.08; H. 6.14; N. 
2.63. 

Example 316 

2.5-dihvdro-10-methoxv-5-r3.f?-methvthioethvn phenvlV2.2.4-trimethvl-lH- 
rnben7opvninnr3.4.nqiiinf>1inft 
_A solution of Example 315 (10 mg. 0.02 mmol) in DMF (I ml) was treated with 
NaSMe (14 mg. 0.20 mmol) at ambient temperature, stirred for 2 hr, quenched with 
saturated NaHCOs, and extracted with ethyl acetate. The organic layer was washed with 
brine, dried (Na2S04) and concentrated. Flash chromatography of the residue on silica gel 
with 10-30% ethyl acetate/hexane provided 9 mg (99%) of the title compound. 
MS (DCI/NH3) m/e 458 (M-|.H)+ 

IH NMR (300 MHz, DMSO-de) 6 8.00(d, IH). 7.1 l(t. IH). 7.07(s. IH). 7.02(d. IH). 
6.96(d, IH). 6.90(t. IH), 6.75(s. IH). 6.70(d. IH). 6.54(d. IH), 6.44(d. IHO, 6.16(s. 
IH), 5.39(s, IH), 3.77(s. 3H). 2.70(t, 2H). 2.54(t. 2H). 1.91(s, 3H). 1.95(s, 3H). 
1.21(s. 3H). 1.15(s, 3H) 

Example 317 

2.5-dihvdro-10-methnxv-5-r3-r2-mN-Himethvlaminnca r honvloxv^ethvnphenvn-2.2.4- 
trimethvl- 1 H-F 1 Ihenronvranof 3.4-f|qiiinnlinft 
Example 314 and N,N-dimethylcarbamoyl chloride were processed as in Example 
14 to provide the desired compound. 
MS (DCI/NH3) m/e 499 (M+H)+ 
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IH NMR (300 MHz. DMSO-de) 5 8.01(d. IH). 7.00(ra. 5H). 6.76(s, IH). 6.70(d. IH), 

6.55(s. IH). 6.44(d. IH). 6.15(s. IH). 5.39(s, IH). 4.01(t. 2H). 3.78(s, 3H). 2.79(t. 

2H). 2.77(s. 3H). 2.65(s. 3H), 1.84(s. s. 3H). 1.23(s. 3H). 1.15(s. 3H) 

Anal, calcd for C31H34N2O4; C. 74.67; H, 6.87; N, 5.61. Found: C, 74.45; H. 6.73; N. 

5.45. 

Example 318 

2.5-d i hYdro- 1 0-m6thfiXY^5-n-(2-fNN-dimf'fhvlaminnVthvn p henvlV2/?.4^^^ 

fnbenzonvranorT4-flqiiinnlin^ 

Example 315 and dimethylamine were processed as in Example 316 to provide the 
desired compound. 
MS (DCI/NH3) m/e 455 (M+H)+ 

IH NMR (300 MHz, DMSO-dg) 5 8.00(d. IH). 7.09(t. IH). 7.01(d. IH), 6.97(m. 2H). 
6.90(t. IH). 6.73(s. IH), 6.69(d. IH). 6.55(d. IH). 6.44(d. IH). 6.16(s. IH), 5.39(s. 
IH), 3.79(s. 3H). 2.54(t, 2H), 2.25(t, 2H). 2.08(s. 6H). 1.87(s. 3H). 1.22(s. 3H). 
1.17(s, 3H). 

Example ^IQ 

2.5-d i hYdr^-]()-ni(^thoxv-5-CVClonronvl-?2.4-trim^fhvl.1 H -rnhenznpvranonA- 

flquinolipg 

Examplft-^IOA 

A mixture of ExamplelF (4.43 g, 13.7 mmol), 4-chlorophenol (9.28 g. 72.1 mmol) 
and MgS04 (8.69 g, 72.1 mmol) in CH2CI2 (100 ml) at ambient temperature was stirred for 
12 hr, diluted with ethyl acetate (200 ml), washed with IM aq NaOH twice and brine 
respectively, dried (Na2S04) and concentrated. The residue was triturated with hot ethyl 
acetate (25 ml) to provide the desired phenyl acetal. 
MS (DCI/NH3) m/e 306 (M-4-Cl-ph)+ 

Example ^IQR 

A solution of the Example 319A (131 mg, 0.30 mmol) in toluene (20 ml) at 0 °C 
was treated with cyclopropylmagnesium bromide made by refluxing cyclopropyl bromide 
(363 mg, 3.0 mmol) and Mg (73 mg. 3.0 mmol) in THF (1.5 ml) for 30 rain. The final 
solution was allowed to warm to ambient temperature and stirred for 12 hr, quenched with 
sat NH4CI. The organic layer was washed with IM aq NaOH twice and brine respectively, 
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dried (Na2S04) and concentrated. Flash chromatography of the residue on silica gel with 5- 
15% ethyl acetate/hexane provided 18 mg (17%) of the tide compound. 
MS (DCI/NH3) m/e 348 (M+H)+ 

IH NMR (300 MHz. DMSO-dg) 5 8.01(d, IH). 7.04(t. IH), 6.67(d. IH). 6.60(d. IH). 
6.57(d. IH), 6.16(s. IH), 5.44(s, IH), 5.42(d, IH). 3.85(s. 3H). 2.12(s. 3H). 1.26(s, 
3H), 1.05(s, 3H). 0.28(m, 4H). 0.08(m. IH). 

Example 320 

2.^dihYdrP-l()-meth0Xy-5-€thenvl-2.2.4.trimethvl-1H-rn h enzonvrannn4.flqmnnline 
A solution of 2B (34 mg, 0.1 mmol) and tributylvinyltin (96 mg) in CH2CI2 (2 ml) 
was treated with boron trifluoride etherate (43 mg, 0.3 mmol) at -78 'C, and allowed to 
warm to ambient temperature with stirring for 2 hr. The reaction was then quenched with 
sat NaHCOj, and the organic layer was washed with sat. NaHCOs and brine respectively, 
dried (Na2S04) and concentrated. Flash chromatography of die residue on silica gel with 5- 
15% ethyl acetate/hexane provided 27 mg (81%) of the title compound. 
MS (DCI/NH3) m/e 334 (M+H)+ 

IH NMR (300 MHz, DMSadg) 5 7.93(d, IH), 7.02(t, IH). 6.63(dd. 2H). 6.54(d, IH). 
6.19(d. IH). 6.10(s. IH). 5.93(m. IH). 5.42(s. IH). 5.16(dt. IH). 4.91(dt. IH). 3.83(s. 
3H). 2.1 l(s. 3H). 1.21(s. 3H). 1.13(s, 3H). 

Example 321 

trans 2.5-dihvdro-10-methoxv-5-f2-nhRnvlRfhR nvn-2.2.4.trimftthvi.m. 
r nhen/opvrannn 4-flquinnline. 
A mixture of Example 320 (13 mg, 0.039 mmol), iodobenzene (12 mg, 0.058 
mmol). paUadium QI) acetate (18 mg. 0.008 mmol), tri(o-tolyl)phosphine (3.6 mg, 0.012 
mmol), iriethylamine (12 mg. 0.12 mmol) in CH3CN (1 ml) was heated to 80 "C for 4 hr in 
a sealed tube. After solvent removal, flash chromatography of the residue on silica gel with 
5-15% ethyl acetate/hexane provided 7 mg (44%) of the title compound. 
MS (DCI/NH3) m/e 410 (M+H)+ 

IH NMR (300 MHz. DMSO-de) 5 7.99(d. IH), 7.22(m. 4H). 7.19(m. IH), 7.00(t, IH), 
6.67(d, IH), 6.63(d. IH), 6.57(d, IH). 6.38(q. IH). 6.34(d. IH), 6.27(d, IH), 6.14(s, 
IH), 5.43(s, IH), 3.82(s, IH), 2.12(s, 3H), 1.22(s, 3H), 1.13(s, 3H). 
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Example 'K7'> 

2 ■ ^d i hYd^oM(VmffthoxY-V?,■nhftnvlerhvnvl>.2■2■4.rrimPth^I-] H-^nlv>n.^ pv^ 

flqwnolinff 

Example 2B and tributylphenylacetylenyltin were processed as in Example 320 to 
provide die desired compound. 
MS (DCI/NH3) m/e 408 (M+H)+ 

»H NMR (300 MHz, DMSO-de) 5 7.92(d. IH). 7.29(m. 3H), 7.16(m. 2H). 7.10(d, IH). 
6.78(d, IH), 6.65(dd. IH). 6.59(s. IH). 6.23(s. IH). 5.45(s. IH). 3.87(s. 3H). 2.33(s. 
3H). 1.28(s. 3H). L12(s. 3H) 

Example ^7^ 

«s2.5-d i hydm-lQ-methP>fY-'>-f?rPhenvlerhenvn-2.2.4.trime.fhvi-i H .fiih..nrnpvr.nn^^ 

flquinnlinft 

A mixture of Example 322 (20 mg, 0.049 mraol). palladium/BaS04 (20 mg) in 
pyridine (2 ml) was stirred at ambient temperature for 12 hr. quenched with water, and 
extracted with ethyl acetate. The organic layer was washed with brine, dried(Na2S04), and 
concentrated. Flash chromatography of the residue on siKca gel with 5-15% ethyl 
acetate/hexane provided 13 mg (75%) of the tide compound. 
MS (DCI/NH3) m/e 410 (M+H)+ 

IH NMR (300 MHz, DMSO-de) 5 7.97(d, IH). 7.62(d, 2H). 7.48(t, 2H). 7.39(t. IH). 
7.03(t. IH). 6.72(d, IH), 6.63(d. IH). 6.61(d. IH). 6.52(d. IH). 6.12(d. IH). 6.10(s, 
IH). 5.70(dd. IH), 5.27(s, IH), 3.87(s. 3H), 1.55(s, 3H). 1.17(s. 3H). 1.079s, 3H) 

Example 324 

2.g-dihydrp-lO-methoxY-Vr?-rnethYlnrnnenvn-2.2.4-trim^thvi- i H-fnhe.n7opvr.nnn4- 

flouinnlinp. 

Example 2B and tributyl-(2-methylpropenyl)tin were processed as in Example 320 
to provide the desired compound. 
MS (DCI/NH3) m/e 362 (M+H)+ 

IH NMR (300 MHz, DMSO-de) 5 7.92(d, IH), 6.99(t. IH), 6.65(d, IH). 6.58(d, IH), 
6.44(d. IH). 6.24(d, IH), 6.21(s, IH), 5.40(s, IH), 5.18(d. IH). 3.85(s, 3H), 2.07(s. 
3H), 1.84(s. 3H), 1.58(s, 3H). 1.23(s. 3H). 1.10(s. 3H) 

Anal, calcd for C24H27NO2: C. 79.74; H, 7.52; N. 3.87. Found: C. 79.34; H. 7.25; N, 
3.68 
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Example y 

trans 2.S-dihvdrD-10-methoxv.5-f l.CVcloheTt.nvn.? ? A.trimethvl-lH-ni h p,n7npvninnr^ d. 

flqwinolinfi 

5 Example 2B and tributyl-( l-cyclohexenyl)tin were processed as in Example 320 to 

provide the desired compound. 
MS (DCI/NH3) m/e 388 (M+H)+ 

NMR (300 MHz. DMSO-de) 5 7.91(d, IH). 7.00(t. IH). 6.64(d. IH). 6.60(d. IH). 
6.49(d. IH). 6.02(s. IH), 5.85(s. IH). 5.39(s. IH). 5.14(s. IH), 3.81(s. 3H). 2.18(m. 
10 IH), 2.03(s, 3H). 1.98(m, IH), 1.81(m, IH). 1.64(m. IH). 1.42(m. 3H). 1.24(m. IH). 
1.22(s. 3H), 1.13(s, 3H) 

Anal, calcd for C26H29N02-1.25H20: C. 76.15; H, 7.74; N. 3.41. Found: C. 76.12; H. 
7.34; N, 3.21 



15 Example 

2 . 5-dihvdro-10-f2-fnranvlV5-n-nron«nviV2.2 4-trimPt h vi-iH-riihpnT^pvra 

flquinoline 

A magnetically stirred mixture of triflate 3C [from die original patent application] 
(196 mg. 0.421 mmol) and 2-(tributylstannyl)furan (0.250 mL, 0.79 mmol) and [1.1'- 

20 bis(diphenylphosphino)ferrocene]dicloropalladiumai) methylene chloride complex (25 mg. 
0.03J mmol) and tetrabutylammonium iodide (25 mg, 0.068 mmol) in dry NMP (6.5 mL) 
was heated at 70°C for 5h under argon. The reaction was allowed to cool to room 
temperature, was diluted with satd aq NaCl and extracted with ethyl acetate (5 x 20 mL). 
ITie combined organic layer was dried (MgS04). filtered, and concentrated. The crude 

25 material was chromatographed on silica gel (16g) using eUiyl acetate-hexane (10:90) to give 
product contaminated widi starting material. The material was applied to three 10 x 20 cm, 
0.25 mm thick silica gel plates which were eluted four times widi EtOAc-hexane (5:95). The 
product band was scraped off and exttacted witfi ethyl acetate to furnish 23 mg (0.044 
mmol, 14%) of desired furan as a viscous syrup: ^H NMR 5 7.67 (d. IH, J=1.0Hz), 7.18 

30 (t. IH. J=7.8Hz), 7.08 (m. IH). 6.91 (dd. IH, J=8.1Hz, J=1.4Hz). 6.64 (m. 2H). 6.35 
(d, IH, J=8.5Hz). 6.25 (d. IH. J=8.5Hz), 6.14 (m. IH), 5.82 (m. 2H), 5.43 (s. IH). 
5.05 (dd. IH. J=10.5Hz, J=1.5Hz), 4.99 (dd. IH. J=17.3Hz, J=1.5Hz). 2.40 (m. 2H). 
2.19 (s, 3H). 1.20 (s. 3H). 1.12 (s. 3H); mass spectrum (DCl) m/z 384 (M + 1). 
Anal. Calcd for C26H25Nq2: C. 81.43; H. 6.57; N. 3.65. Found: C, 81.24; H, 6.62; N. 

35 3.66. 
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Example -{11 

2 . ^dihydnhlO-CYann-^-(VpmPCTYn-2.2.4-rrimpthvi-m.rnh^n.np v rannn4.n^ .,;n 

A magneticaUy stirred mixture of triflate 3C (195 rag. 0.419 mmol), 36 mg (0.031 
mmol) of tetrakis(triphenylphosphine)paIIadium(0) and zinc cyanide (36 mg. 0.31 mmol) in 
dry dioxane (4.0 mL) and water (1.0 mL) was heated at 80°C for 48h under argon. ITie 
reaction was aUowed to cool to room temperature, was diluted with ethyl acetate (25 mL) 
and washed with satd aq NaCl. The aqueous layer was extracted with ethyl acetate (2 x 20 
mL). The combined organic layer was dried (MgS04). fUtered, and concentrated. The crude 
material was chromatographed on silica gel (20 g) using ethyl acetate-hexane (10:90) to give 
product contaminated with starting triflate. The partially pure nitrile was appUed to two 10 x 
20 cm, 0.25 mm thick siUca gel plates which were eluted five times with EtOAc-hexane 
(5:95). The product band was scraped off and extracted with ethyl acetate to furnish 17.3 
mg (0.0505 mmol, 12%) of desired nitrile: 'H NMR S 7.87 (d, IH. J=8.5Hz), 7.46 (dd, 
IH. J=7.5Hz, J=1.5Hz), 7.27 (t. IH. J=7.8Hz). 7.19 (dd, IH. J=8.1Hz. J=1.4Hz), 6.71 
(d, IH. J=8.5Hz). 6.57 (m, IH), 5.90 (dd. IH. J=10Hz, J=3.6Hz). 5.82 (m. IH). 5.49 
(m. IH), 5.04 (dm, IH. J=10.5Hz). 4.98 (dm. IH. J=17.3Hz), 2.38 (m, IH), 2.30 (m. 
IH). 2.19 (s, 3H). 1.20 (s. 3H), 1.19 (s, 3H); mass spectrum (APCD m/z 343 (M + 1); 
Calcd for C23H22N20: 342.1732. Found: 342.1730. 



Example 328 

2.g-dihYdrP-10-rflrboxy-5-(3-nron<^nvlV2.2.4-frim^thY| . iH-mhPnTnpvmnnn4. 

flqwnpline 

A magneticaUy stured mixture of the Example 4 (3 1 mg, 0.082 mmol) and sodium 
25 cyanide (5 1 mg, 0.78 mmol) in dry diraethylsulfoxide (2.5 mL) was heated at 1 lO'C for 5h 
under argon. The reaction was allowed to cool to room temperature, was diluted with satd 
aq NaCl and extracted with ethyl acetate (5 x 20 mL). The combined organic layer was dried 
(MgS04), filtered, and concentrated. The crude material was applied to two 10 x 20 cm, 
0.25 mm thick silica gel plates which were eluted twice widi EtOAc-hexane (10:90), then 
EtOAc-hexane (50:50) three times. The product band was scraped off and extracted with 
ethyl acetate to furnish 16 mg (0.044 mmol. 54%) of desired carboxylic acid as a viscous 
syrup: ^H NMR 5 7.16 (m. 2H). 7.02 (d, IH. J=8.5Hz). 6.98 (dd, IH. J=5.5Hz. 
J=3.7Hz). 6.58 (d. IH, J=8.5Hz). 6.29 (m, IH). 5.82 (m. 2H). 5.45 (s, IH). 5.05 (dd. 
IH. J=10.5Hz. J=1.5Hz). 4.98 (dd, IH, J=17.3Hz, J=1.5Hz). 2.30 (m. 2H). 2.18 (s, 
35 3H). L20 (s. 3H). 1.16 (s, 3H); mass specttum (APCI) m/z 362 (M + 1). 

Anal. Calcd for C23H23NO3: C, 76.43; H. 6.41; N. 3.88. Found: C. 76.24; H. 6 46- N 
3.66. 
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Example ^29 

2.^d ^ hYdm-10-f?■-hvd^nxvmethvlV5-r^-P^nppnv^-2 2A.trin^^hYl-1H - 

f 1 Ihenzopvrannn 4.f)qninnliTit^ 
To a magnetically stirred solution of example 4 (32 rag, 0.085 mmol) in diy 
methylene chloride (3 mL), cooled to -78", was added dropwise l.OM diisobutylaluminmn 
hydride in cyclohexane (0.400 mL, 0.40 mmol) under dry argon. The temperature of the 
reaction was allowed to rise to 0°C. After 3.5h, die reaction was quenched by addition to 
aqueous Rochelle's salt and the layers were separated. The aqueous layer was extracted with 
ethyl acetate (3 x 40 mL). The combined organic layer was dried (MgS04), filtered, and 
concentrated. The crude material was applied to two 10 x 20 cm. 0.25 mm thick silica gel 
plates which were eluled with hexane, then EtOAc-hexane (10:90) three times. The product 
band was scraped off and extracted with ethyl acetate to furnish 27 mg (0.078 mmol. 91%) 
of desired alcohol as a viscous syrup: NMR 5 7.47 (d, IH, J=8.5H2). 7.14 (m. 2H), 
6.80 (dd, IH. J=7.3H2. J=1.8Hz), 6.64 (d. IH. J=8.5Hz), 6.17 (m, IH). 5.81 (ddm, IH. 
J=10.5Hz. J=17.1Hz). 5.73 (dd. IH, J=3.4Hz. J=10.5Hz). 5.46 (m. IH). 5.32 (dd, IH, 
J=6.3Hz. J=4.2Hz). 5.02 (dm. IH. J=10.5Hz), 4.94 (dm, IH, J=17.1Hz), 4.62 (m, 2H), 
2.30 (ra. 2H). 2.17 (s. 3H). 1.19 (s, 3H). 1.16 (s. 3H); mass spectrum (ESI) m/z: 348 (M 
+ l);Calcd for C23H25NO2: 347.1885. Found: 347.1897. 

Example 3?n 

2 . S-dihYdrQ-l0-fQnnvl-5-f3-DronenvlV?..?..4-trimethvl-1 H -rilhenzopvranor3.4-nquinoline 

A magneticaUy stirred mixture of the Example 329 (185 mg. 0.532 mmol) and 
tetrapropylammonium penruthenaie (205 mg. 0.583 mmol) in dry methylene chloride (10 
mL) was stirred for 1.5h under argon. The reaction was filtered through celite. the filter pad - 
was washed with ethyl acetate and the filtrate was concentrated. The crude material was 
chromatographed on silica gel (20 g) using EtOAc-hexane (10:90) to furnish 144 mg (0.417 
mmol. 78%) of desired aldehyde: ^H NMR 5 10.11 (s, IH). 7.45 (dd, IH, J=7.8Hz, 
J=1.2H2). 7.29 (t. IH. J=7.8Hz). 7.16 (dd. IH. J=7.8Hz. J=1.4Hz). 6.84 (d, IH, 
J=8.5Hz). 6.70 (d. IH, J=8.5Hz), 6.53 (m. IH). 5.91 (dm. IH. J=10.0Hz). 5.84 (m. 
IH). 5.51 (s. IH), 5.05 (dm. IH, J=10.5Hz). 4.97 (dm. IH. J=17.3Hz). 2.40 (ra. 2H). 
2.21 is, 3H). 1.22 (s. 3H), 1.18 (s. 3H); mass spectrum (APCI) m/z 346 (M + 1); Calcd 
for C23H23NO2: 345.1729. Found: 345.1732. 
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Exnmplfi -^^1 

2.g-d i hydm-10-aminomfithYl-s-(3-nronflnvl)-? ? 4-trinifithvi.m.r nhPn^npyr^n TTn 4 



5 To a magneticaUy stirred solution of Example 330 (40 rag. 0. 1 16 mmol) and 

ammoiiiuin acetate (77 mg, 1.0 mmol) in dry methanol (10 mL) was added sodium 
cyanoborohydride (14 mg. 0.23 mmol) under nitrogen. After 5h, the reaction was quenched 
by addition to 10% sodium carbonate and extracted with ethyl acetate (3 x 40 mL). The 
combined organic layer was dried (MgS04), filtered, and concentrated. The crude material 

10 was applied to two 10 x 20 cm. 0.25 mm thick siUca gel plates which were eluted with 
hexane. then EtOAc-hexane (20:80) four times. The product band was scraped off and 
extracted with ediyl acetate to furnish 8.0 mg (0.023 mmol. 20%) of desired amine as a 
viscous syrup: iH NMR 5 7.55 (d. IH. J=8.5Hz). 7.14 (m, 2H). 6.80 (dd. IH. J=7.3Hz, 
J=1.8Hz). 6.64 (d. IH. J=8.5Hz). 6.17 (m, IH). 5.81 (ddm, IH. J=10.5Hz, J=17.1Hz), 

15 5.73 (dd. IH. J=3.4Hz, J=10.5Hz). 5.46 (m. IH), 5.02 (dm. IH. J=10.5Hz). 4.94 (dm,' 
IH, J=17.1Hz). 4.62 (m, 2H), 3.88 (m. 2H). 2.30 (m. 2H), 2.17 (s. 3H). 1.19 (s. 3H). 
1.16 (s, 3H); mass spectrum (ESI) m/z: 347 (M + 1); Calcd for C23H26N20: 346.2045. 
Found: 346.2047. 



2.^d i hYdrn-10-methOXymfthYl>Vr3-nronenvlV2.?.4-trim,.tlivU1H. nihenrnpvn.nnr^4. 



To a magnetically stirred solution of Example 329 (26 mg. 0.075 mmol) in dry THF 
(2.0 mL). cooled in an ice bath, was added 0. 14 mL of IM potassium hexaraethyldisilazide 
in hexane under argon. Methyl iodide (13.8 mg. 0.097 mmol) was added and the reaction 
was aUowed to slowly come to room temperature. The reaction was quenched with satd aq 
NH4CI and extracted with ethyl acetate (3 x 10 mL). The extracts were dried (MgS04), 
filtered, and concentrated. The crude material was applied to three 10 x 20 cm, 0.25 mm 
thick silica gel plates which were eluted four times with EtOAc-hexane (5:95). The product 
band was extracted using EtOAc to furnish 25 mg (0.069 mmol. 92%) of desired methyl 
ether: ^H NMR 6 7.34 (d. IH. J=8.5Hz), 7.11 (m, 2H), 6.85 (dd. IH, J=7.1Hz, 
J=2.4Hz). 6.64 (d. IH, J=8.5Hz), 6.20 (m. IH). 5.81 (dm. IH. J=10.2Hz). 5.75 (m, 
IH), 5.46 (s. IH), 5.02 (dm. IH. J=10.2Hz). 4.93 (dm. IH. J=17.3Hz). 4.61 (d, IH. 
J=11.2Hz). 4.43 (d. IH. J=11.2Hz). 3.37 (s. 3H). 2.33 (m. IH). 2.27 (m, IH). 2.17 (s. 
3H). 1.19 (s, 3H). 1.17 (s, 3H); mass spectrum (ESI) m/z 362 (M + 1); Calcd for 
C24H27NO2: 361.2042. Found: 361.2047. 



flqvjinoline 
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Example ^-^"^ 

2.5-dihYdrO-l(VfithPnYl-^-Dhenvl-??4-trimerhvl.m-f1] hen7.npvrannn.4-nqiiinnlin>. 

Example '^'^^A' 

2.5-d i Mro-10-6thenYl-5-nhenvl-:; ? 4.friinethvi.m.ri]tv . n7nnvrannn ^i.f|fi ]]inn]inf 
Example 7 and trifluoromethanesulfonic anhydride were processed as in Example 
3C to provide the desired triflate. 
MS (ESI) m/z 502 (M+H) + 



Example m 

2 . ^d i hYdrfi-l(>fithPnYl-'i-phePvl-27 4-trimethvi.iH-rnhPn 7 nnw.nnn4-flq „;n 

Example 333A and vinyl tributylstannane were proceissed as in Example 5 to provide 
the desired compound. 
15 MS (DCI/NHa) m/z 380 (M+H)+; 

»H NMR (300 MHz. CDCI3) 5 7.30-7.11 (m. 6 H). 7.02-6.89 (m. 3 H). 6.78 (s, 1 H). 
6.76-6.68 (m, 2 H). 6.32 (br s. 1 H). 5.72 (br d. 7=1 1.4 Hz. 1 H). 5.40 (br s. 1 H). 5.30 
(br d, 7=15.9 Hz. 1 H). 1.81 (s. 3 H). 1.26 (s. 3 H), 1.15 (s. 3 H); 
13c NMR (125 MHz. DMSO) 5 151.3. 145.7. 138.8. 137.3. 133.3. 133.0, 131.2. 128.5 
(2). 128.3. 128.2. 128.0 (2). 127.8. 127.4. 126.6. 123.9. 120.8. 118.1. 116.2. 114.5, 
113.6, 75.3, 50.0, 30.0, 28.7, 23.2; 

HRMS (FAB) calcd m/z for C27H25NO: 379.1936 (M)+. Found: 379.1924. 



Example 334 

2 . 5-dihYdrn- 1 0-f thYnYl-5-nhenvl-? ?.4.trimerh vl- 1 H -r 1 1hen7opvranor^,4.flqiiinnlmf. 

Example 333A and (trimethylsilyl)acetylene were processed as in Example 6A and 
Example 6 to provide the desired compound. 
MS (DCI/NH3) m/z 378 (M+H)+; 

IH NMR (300 MHz. DMSO) 5 8.32 (d. 7=8.8 Hz. 1 H). 7.27-7.16 (m. 5 H). 7.01 (dd. 
30 7=8.7. 1.8 Hz. 1 H). 6.83 (t, 7=8.6 Hz. 1 H). 6.84-6.79 (m, 1 H). 6.81 (br s, 1 H). 6.74 
(d, 7=8.6 Hz, 1 H), 6.42 (br s. 1 H). 5.41 (br s. 1 H), 4.38 (s. 1 H), 2.03 (s. 3 H). 1.24 
(S.3H). 1.18(5, 3 H): 

13c NMR (125 MHz, DMSO) 5 150.9, 146.4, 138.8, 133.1. 130.7, 128.6. 128.2 (2). 
128.0 (2). 127.9. 127.4, 126.6. 126.5. 126.4. 126.3. 118.3. 117.6. 117.5. 115.7. 113.4.' 
35 84.3. 75.1.50.0.30.0,28.8,23.2; 

HRMS (FAB) calcd m/z for C27H23NO: 377.1780 (M)+. Found: 377.1779. 



-219- 



wo 99/41256 



'/US99/03127 



Example 'K^'^ 

meihY l 2„'>-dihYdro-s-ptirnYl-2.2.4-trimerhvi-iH.rnh^n.npvr. n on.4-nq „.nni^ 

carboxyl.^tf^ 

5 Example 333A was processed as in Example 4 to provide the desired compound 

mp 150-2 "C; 

MS (DCI/NH3) in/z412 (M+H)+; 

IH NMR (300 MHz. DMSO) S 7.36-7.30 (m. 2 H). 7.28-7.17 (m, 3 H). 7.12-7.01 (m. 2 
H). 6.93-6.88 (m. 2 H). 6.84 (d. /=8.7 Hz. 1 H). 6.70 (d. 7=8.9 Hz, 1 H), 6.40 (br s, 1 
10 H). 5.40 (br s. 1 H), 3.79 (s, 3 H). 1.81 (s. 3 H). 1.26 (s. 3 H). 1.17 (s. 3 H); 

13c NMR (125 MHz. DMSO) 5 169.9. 151.2, 146.1. 138.3. 132.5, 130.3. 128.8 (2). 
128.1. 128.0 (2). 127.7. 127.4. 127.0. 126.6, 124.9, 122.9. 119.6. 117.7. 117.5, 114 2* 
75.7, 52.2, 50.0, 30.0, 28.6, 23.2; 

Anal, calcd for C27H25NO3: C, 78.81; H, 6.12; N. 3.40. Found: C. 78.84- H 6 25- N 
15 3.24. ..... 



20 



25 



Example 33(y 

2.5-dihY(lm-IO-rhYdrnrYmethv]V 5.nhcnvi-2.2.4.trim.,hyi.i«f .rnh«nrnpvr.nnp^ 

flquinoling 

To a solution of Example 335 (136 mg. 0.330 mmol) in anhydrous CH2CI2 (12 mL) 
at -50 «C was added Dibal-H (1.65 mL of a 1.0 M solution in heptane. 1.65 mmol). The 
resulting orange solution was warmed gradually to 0 "C over a 30 min period, then was 
stirred at 0 «C for 2 h. EtOAc (5 mL) was then added to the solution at 0 °C to quench the 
excess Dibal-H reagent (indicated by a color change of the solution from orange to light 
yellow) and the reaction mixture was then treated with saturated aqueous NH4CI (5 mL). 
TTie reaction mixture was partitioned between EtOAc (40 mL) and satorated aqueous 
RocheUe's salt (sodium potassium tartrate; 35 mL) and the resulting mixture was stirred 
vigorously until a clear separation of layers was observed (ca. 1 h). The layers were 
partitioned and the aqueous layer was extractedwith EtOAc (15 mL). The organics were 
combined and were washed with brine (10 mL) and then were dried (Na2S04). Filtration 
and concentration gave the desired compound (116 mg. 0.302 mmol. 92%) as a colorless 
foamy solid. 

MS (DCI/NH3) m/z 384 (M+H)+; 

IH NMR (300 MHz, DMSO)67.58 (d, 7=8.9 Hz. 1 H). 7.23-7.11 (m. 5 H). 6.98 (dd. 
35 7=8.7. 1.7 Hz. 1 H), 6.84 (t. 7=8.7 Hz. 1 H). 6.76 (br s. 1 H). 6.75 (d. 7=8.6 Hz, 1 H). 
6.69 (dd. 7=8.7. 1.8 Hz. 1 H), 6.26 (br s, 1 H), 5.40 (br s. 1 H), 5.37 (dd. 7=6.0. 4.0 



30 
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Hz, 1 H). 4.65 (dd. 7=11.5, 6.0 Hz. 1 H). 4.54 (dd. 7=11.6. 4.4 Hz, 1 H), 1.80 (s. 3 H) 
1.24(s.3H). 1.17(s,3H); 

13c NMR (125 MHz, DMSO) 6 151.0. 145.6. 139.0. 137.0. 133.1. 131.4, 128.4 (2). 
128.1. 128.0 (2). 127.7. 127.6. 126.2. 124.8. 123.7. 118.6. 118.0, 116.0. 113.9. 75.1.' 
5 61.9, 49.9. 29.9. 28.7. 23.3; 

Anal, calcd for C26H25NO2: C. 81.43; H. 6.57; N, 3.65. Found: C, 81.53; H, 6.86; N, 
3.41. 



Example 317 

^° 2.g-d i hYdrO'10-formYl-5-nhrnvl-2.2.4-triniethvl-lH.ri1hf.nrnp Y rannr3 4-flr] .HnnH,T'' 

To a solution of Example 336 (50 mg, 0.130 mmol) in CH2CI2 (6 mL) at 23 °C was 
added a solution of tetrapropylammonium perruthenate (60 mg, 0. 16 mmol) in CH2CI2 (14 
mL). After 15 rain, the reaction mixture was filtered through a small plug of silica gel, 
rinsing with CH2CI2 foUowed by 1: 1 EtOAc-hexanes. The filtrate was concentrated to give 

15 a gold syrup which was purified by preparative thin layer chromatography (eiution with 3% 
EtOAc/toluene) to afford the desired product (19 mg, 0.050 mmol, 38%) as a pale yellow 
foam. 

MS (DCI/NH3) m/z 382 (M+H)+; 

IH NMR (300 MHz. DMSO) 5 10.13 (s. 1 H). 7.31 (dd. 7=8.8, 1.9 Hz. 1 H). 7.28-7.16 
20 (m, 5 H), 7.12 (d. 7=8.7 Hz. 1 H). 7.05 (dd. 7=8.7. 2.0 Hz. 1 H), 6.95 (d. 7^8.8 Hz. 1 
H). 6.92 (br s. 1 H), 6.81 (d. 7=8.8 Hz, 1 H). 6.59 (br s. 1 H). 5.43 (br s. 1 H). 1.85 (s. 
3H), 1.27 (s, 3 H), 1.18 (s, 3 H); 

"C NMR (125 MHz, DMSO) 8 191.4, 151.9, 146.8, 138.3. 133.2. 131.5. 131.4. 130.8. 
128.6 (2), 128.1 (2). 128.0. 127.2. 126.6. 121.5. 121.4, 118.1, 115.5. 114.2 (2). 75.8. 
25 50.2, 30.1, 29.0. 23.1; 

HRMS (FAB) calcd m/z for C26H24NO: 382.1807 (M+H)+ Found: 382.1816. 

Example 318 

2.5-<jihYdrO-10-rmprhQXYmethvn-5-phenv1.2 2 4. trimftthvl-lH-fnhen7;npvrannr3 4. 

flquinoline 

To a solution of Example 336 (22 mg. 0.057 mmol) in THF (2.0 mL) at 0 "C was 
added KHMDS (1 10 mL of a 0.5 M solution in toluene. 0.057 mmol). After 15 min, a 
solution of iodomediane was added as a solution in DMF (100 mL of a solution of 81 mg 
iodomethane in 1.0 mL DMF, 0.057 mmol) was added and the solution was stirred 
additionally at 0 °C for 30 min, the cooling bath was removed, and the reaction was stined 
additionally at 23 "C for 1.5 h. The reaction was then quenched with water (3 mL) and was 
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extracted with EtOAc (2 x 20 mL). The combined organic layers were washed with brine (5 
mL). then were dried (MgS04), and were concentrated in vacuo to provide a brown oil 
Purification of this residue by preparative thin layer chromatography (elution with 10% 
EtOAc/hexanes) afforded the desired product (15 mg, 0.038 mmol. 66%) as a colorless 



MS (DCI/NH3) m/z 98 (M+H)+; 

»H NMR (300 MHz. DMSO) 5 7.40 (d, 7=8.9 Hz. 1 H). 7.19-7.10 (ra, 5 H). 6.97-6.92 
(m, 1 H). 6.94 is, 1 H), 6.77-6.70 (m, 3 H), 6.29 (br s, 1 H). 5.39 (br s. 1 H). 4.58 (d, 
7=11.1 Hz. 1 H), 4.39 (d, 7=11.1 Hz. 1 H), 3.28 (s, 3 H), 1.81 (s. 3 H). 1.26 (s, 3 H). 

10 1.17 (s, 3 H); 

13c NMR (125 MHz, DMSO) 6 151.0, 145.7. 138.8. 132.9. 132.6. 131.5, 128.4 (2). 
127.8 (2), 127.8. 127.7. 127.5. 126.1, 125.7. 124.4. 118.3. 117.9. 116.6. 113.9, 75.2. 
72.5. 57.2, 49.9, 29.9, 28.7. 23.3; 

HRMS (FAB) calcd m/z for C27H27NO2: 397.2042 (M)+. Found: 397.2039. 

15 

Example 339 

2 . 5-d i hY<lrO-10-ethenvl-S-OXO-2 2.4.trimethvM H -n 1hftnTnpvri>nor3.4.flq«inn1inP 
Example 3C and vinyl tributylstannane were processed as in Example 5 to provide 
the desired compound. 
20 mp 218-224 °C; 

MS (DCI/NH3) m/z 318 (M+H)+, 335 (M+NH4)+; 

IH NMR (300 MHz, DMSO) 5 7.88 (d. 7=8.8 Hz. 1 H). 7.38 (dd, 7=8.8, 6.6 Hz. 1 H), 
7.29 (s, 1 H), 7.28 (d, 7=8.6 Hz. 1 H), 7.19 (dd. 7=17.3. 11.1 Hz, 1 H), 7.13 (d, 7=8.7 
Hz, 1 H). 7.03 (br s. 1 H). 5.75 (dd, 7=17.3, 1.2 Hz, 1 H). 5.52-5.47 (m. 2 H). 1.97 (s. 
25 3 H). 1.24 (s, 6 H); 

13c NMR (125 MHz. CDCI3) 6 160.1, 150.0, 145.4. 138.5. 136.3. 132.2, 131.0, 127.1, 
126.7, 126.6, 125.5, 124.1. 119.9. 118.5. 117.2, 115.9, 115.7, 50.0. 27.9 (2). 21.0; 
Anal, calcd for C21H19NO2: C, 79.47; H. 6.03; N. 4.41. Found: C, 79.28; H, 5.97; N, 



5-G-CVClohexenvn-2.5-riihvrim. 1 0-ffthenv1-? 2.4-trimeihvl. 1 H-f 1 1henznpvranf>n.4. 

flquinoline 

To a magnetically stirred solution of Example 339 (100 mg, 0.300 mmol) and 3- 
35 (trimethyUUyl)cyclohexene (139 mg. 0.900 mmol) in CH2CI2 (6 mL) at -78 °C was added 
freshly distilled BF3«OEt2 (80 mL. 0.600 mmol). The tesuldng greenish brown solution 
was stirred at -78 "C for 15 min then slowly warmed to 23 °C with continued stirring over a 



5 foam. 



4.20. 



30 



Example 340 
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period of 1 h. The reaction mixture was poured into 10% NaHCOs solution (10 mL) and 
extracted with EtOAc (2 x 20 mL). The combined organic portions were washed with brine 
(8 mL) and were dried (Na2S04). Filtration and concentration gave a brown residue which 
was purified via flash chromMography (elution with 5% EtOAc/hexanes) to give die desired 
product as a tan foam (356 mg, 0.186 mmol, 62%). 
MS (DCI/NH3) m/z 384 (M+H)+; 

*H NMR (300 MHz, DMSO) (data for major syn diastereomer) 8 7.30 (d, 7=8.0 Hz, 1 H), 
7.16-6.97 (m. 3 H), 6.95-6.88 (m. 1 H), 6.67 (d, 7=8.0 Hz, 1 H), 6.42 (br s. 1 H), 5.82- 
5.60 (m, 3 H), 5.52-5.44 (m. 2 H). 5.33 (d. 7=7.6 Hz. 1 H), 2.40-2.26 (m, 1 H), 2.17 (s, 
3 H), 2.05-1.82 (ra. 2 H), 1.70-1.53 (m. 2 H), 1.32 (s, 3 H). 1.31-1.07 (m, 2 H), 1.05 
(s. 3 H); 

NMR (125 MHz. CDCI3) 5 138.8. 134.2, 129.3 (2), 128.1 (2). 127.9 (2). 126.7, 
121.3, 116.4. 114.1, 37.2, 37.0. 34.7. 31.6. 30.2. 27.2, 26.1. 25.2. 24.7, 22.6. 24.1. 
21.8 (2), 20.5, 14.1; 

Anal, calcd for C27H29NO: C. 83.57; H. 7.66; N, 3.60. Found: C, 83.55; H, 7.38; N, 
3.45. 

Examplft ^^41 

2.5-dihvdrO-10-ethenvl-5-ri-methvl-3-cvclnhp.»en vn.2.2.4.trimftrhvl.1H. 
nihen/npvrnnnr'^ 4-nqiiinnline. 
Example 339 and 3-(dimethylphenyIsilyl)-3-mediylcyclohexene were processed as 
in Example 339 to provide the desired compound, 
rap 198-201 °C; 

MS (DCI/NH3) m/z 398 (M+H)+; 

IH NMR (300 MHz, DMSO) (data for major syn diastereomer) 5 7.30 (d, 7=7.9 Hz. 1 H). 
7.16-7.00 (m, 3 H). 6.92 (dd, 7=7.1, 2.6 Hz, 1 H), 6.66 (d, 7=8.0 Hz, 1 H). 6.39 (br s. 1 
H), 5.73 (d. 7=12.4 Hz. 1 H). 5.52-5.41 (m. 3 H), 5.32 (d. 7=10.2 Hz. 1 H). 2.33-2.22 
(ra, 1 H). 2.14 (s. 3 H), 1.91-1.70 (m. 1 H). 1.87-1.65 (ra. 1 H), 1.63-1.51 (m, 1 H), 
1.60 (s. 3 H). 1.34-1.15 (ra, 2 H), 1.31 (s. 3 H), 1.13-0.98 (ra, 1 H). 1.04 (s, 3 H); 
Anal, calcd for C28H31NO: C. 84.59; H. 7.85; N. 3.52. Found: C, 84.46; H, 7.81; N. 
3.37. 

Example 342 

2.5-dihYdrt>-5-('^-prOPenvn- 10-meihvlthio-2.2.4-trimethvl- 1 H-f 1 1h«^n zopvranof 3.4- 

flquinoline 

To a magnetically stirred solution of Example 3B (120 mg. 0.390 mmol) in 
anhydrous DMF (1.0 mL) at 0 °C was added sodium hydride (17 mg of a 60% dispersion in 
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mineral oil. 0.430 mmol). The mixture was stirred under an atmosphere of nitrogen until 
evolution of hydrogen had ceased (1 h). Solid dimethylthiocarbamoyl choride (64 mg. 
0.520 mmol) was then introduced in a single portion and stirring was continued at 0 °C for 
30 min. The cooling bath was removed and the mixture heated at 80 °C for 45 min. The 
5 reaction mixture was then poured into 1% NaOH (10 mL) and extracted with EtOAc (2 x 25 
mL). The combined organics portions were washed with water (3x5 raL) and widi brine 
(3 mL) then dried (MgS04). filtered and concentrated. TTie resulting brown residue was 
purified Clash chromatography (elution with 25% EtOAc/hexanes) to provide the resulting 
thionocariKunate (43 mg, 0.109 mmol. 28%) as a yeUow solid. 
) MS (DCI/NH3) m/z 348 (M+H)+. 

The compound prepared above (113 mg. 0.280 mmol) was placed in an open vial 
and immersed in a Woods metal bath heated to 270-280 for 6 min. The reaction was 
cooled and the resulting dark brown residue was purified flash chromatography (gradient 
elution: 20%^40% EtOAc/hexanes) to provide the thermaUy rearranged thiocarbamate 
product (67 mg. 0.165 mmol, 59%) as a yellow solid. 
MS (DCI/NH3) m/z 348 (M+H)+. 

To a solution of the rearranged product (500 mg. 1.26 mmol) in anhydrous toluene 
(70 mL) at -78 »C under N2 was added dropwise Dibal-H (2.02 mL of a 1.0 M solution in 
heptane, 2.02 mmol) maintaining die temperanirc at -78 °C. The resulting orange-red 
solution was stirred at -78 "Gfor 1.5h at which time a TLC of an aliquot (quenched with 
satd. ammonium chloride) indicated conversion to desired product.. Some lower Rf 
material (diol resulting from over-reduction) was also observed. EtOAc (10 mL) was added 
to the solution at -78 °C to quench the excess DIBAL-H reagent (indicated by a color change 
of die solution from orange-red to light yellow), followed by addition of saturated aqueous 
NH4CI solution (15 mL). The reaction mixture was partitioned between EtOAc (150 mL) 
and aqueous Rochelle's salt (sodium potassium tartrate. 40 mL) and the resulting mixture 
was stirred vigorously until a clear separation of layers was observed. The layers were 
separated and the organic layer was washed with brine (20 mL). was dried (Na2S04). and 
was filtered. Removal of solvent gave Uie lactol as a light yellow foam (512 mg) which was 
used without further purification. 

The lactol was dissolved in MeOH (30 mL) at 23 ° C and p-TsOH«H20 (50 mg. 
25% w/w) was added portionwise as a solid. The mixture was stirred for 14 h at 23 *> C and 
then was quenched witii saturated aqueous sodium bicarbonate (10 mL) and was extracted 
witii EtOAc (2 x 50 mL). The organics portions were combined and were washed with 
brine (20 mL) and were dried (Na2S04). Filtration and concentration provided a yellow 
residue which was purified by flash chromatography (elution with 5% EtOAc/CH2Cl2) to 
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provide the product methylacetal (157 mg. 0.4 16 mmol. 33% over two steps) as a yeUow 
foam. 



MS (DCIWH3) m/z 379 (M-OCHa)*. 

The lactol prepared above and aUyltrimethylsUane were processed as in Example 2 ( 
give a C-5 allyl compound. 
MS (DCI/NH3) m/z 421 (M+H)+ 



Example ^d-i 

' naninnlinft 

A suspension of the thiocarbamate (249 mg, 0.590 mmol) and KOH (90 mg 1 20 
mmol) in ethylene glycol (6 mL) containing water (1.5 mL) was heated at reflux 
(homogeneous solution) for 1.5 h. The solution was cooled and poured onto ice (10 g) 
The mixture was acidified (pH 4) with 10% HCI and was then extracted widi CH2CI2 (2 x 
15 20 mL). The extracts were dried (Na2S04). were filtered, and were concentrated n»e 
resultmg residue was purified by flash chromatography (elution with 5% EtOAc/CHzClz) to 
provide nearly homogeneous thiophenol adduct (183 mg) as an off-yeUow soUd that was 
used immediately: H NMR (300 MHz, DMSO-dg) 5 7.72 (d, 7=8.0 Hz, 1 H), 7 08 (dd 
7=7.6, 1.1 Hz. 1 H). 6.96 (t. 7=7.5 Hz, 1 H), 6.67 (d. 7=8.1 Hz. 1 H), 6.63 (dd, 7=7 5 
20 1.2 Hz, 1 H), 6.28 (br s. 1 H), 5.88-5.70 (m, 2 H), 5.47 (br s. 1 H). 5.41 (s, IH).^ 03* 
(dd. 7=13.2. 1.3 Hz. 1 H), 4.98 (dd. 7=18.4, 1.3 Hz, 1 H). 2.48-2.21 (m. 2 H). 2 17 (s 
3 H). 1.20 (s. 3 H). 1.17 (s. 3 H); MS (DCI/NH3) m/e 350 (M+H)+. 

A solution of the crude thiophenol (183 mg) in DMF (10 mL) at 0 <'C was treated 
with cesium carbonate (50 mg. 0.153 mmol). After 10 min, a solution of iodomediane (25 
25 mg. 0. 176 mmol) in DMF (0.7 mL) was added, and the solution was stirred at 0 «^ for 30 
mm dien at 23 "C for 2 h. The mixture was diluted with 1:1 EtOAc-hexane (100 mL) and 
was washed with water (3 x 25 mL) then washed with bdne (25 mL). Tht organic portion 
was dried (Na2S04). was filtered, and was concentrated. The resulting residue was 
punfied by flash chromatography (elution with 5% EtOAc/hexanes) to provide the thioether 
30 (65 mg. 0.179 mmol. 34%) as an off-yellow solid: 'h NMR (300 MHz, DMSO-dg) 6 7 82 
(d, 7=8.1 Hz, 1 H). 7.1 ] (t, 7=7.6 Hz. 1 H), 6.98 (br d. 7=7.7 Hz. 1 H). 6.72 (br d 
7=7.6 Hz. 1 H), 6.62 (d, 7=8.0 Hz. 1 H). 6.27 (br s. 1 H). 5.88-5.70 (m. 2 H). 5.47 (br 
s. 1 H). 5.03 (dd. 7=13.3. 1.1 Hz, I H). 4.99 (dd. 7=18.3, 1.1 Hz, 1 H), 2.47 (s. 3 H), 

„ ri^^^ ' ' 3 ^-21 3 H). 1.17 (s. 3 H); MS 

35 (CI/NH3) m/e 364 (M+H)+. 
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Example Md 

(+/-) 2 . 5-dihYdro-9-f4-acetami dohnrnnQvlox v > - in - me thoxv-2.2.4-trimethvi.s-aiivi-|ff- 

rnhen7.npvrnnnn,4-nqninnlinft 

5 MS (APCI) m/z 491 (M+H)+; 

IH NMR (200 MHz. DMS0-d6) 5 7.94 (t, IH), 7.84 (d. IH), 6.88 (d. IH). 6.67 (d, 
IH). 6.64 (d. IH), 6.21 (s, IH), 5.87-5.78 (m, 2H). 5.46 (s. IH). 5.06-4.96 (m. 2H). 
2.60 (s. 2H). 2.16 (dt, 2H). 2.62 (t. 2H). 2.21-2.27 (m. 2H). 2.18 (s. 2H). 1.82 (s, 2H), 
1.79 (m, 2H). 1.18 (s. 2H), 1.17 (s, 2H). 

10 

Example "Wi 

lQ-(difltiftromCtllOXvV2.5-dihvflrn-5.php.nv1-? 7 4-trimethvl.lH. r ilhen7npvrflnr.f-^ ^1. 

flquinoline 

Example 7 and bromodifluoromethane were processed as in Example 8A to provide 
IS the desired compound. 

MS (CI/NH3) m/z 420 (M+H)+; 

'H NMR (300 MHz. DMSO-de) 5 7.80 (s, J=8.8 Hz, 1 H), 7.26-7.15 (m. 5 H). 7.16-7.13 
(m. 1 H), 6.97 (t, J=8.1 Hz. 1 H), 6.82 (br s, 1 H), 6.74 (d, J=8.9 Hz. 1 H), 6.72-6.67 
(m. 1 H). 6.38 (br s, 1 H). 5.39 (br s. 1 H), 1.82 (s. 3 H), 1.24 (s, 3 H), 1.15 (s. 3 H); 
HRMS (FAB) calcd m/z for C26H23F2NO2: 419.1697 (M)+. Found: 419.1714. 

Examplf. m 

lQ-(bromodifliiornmethnxvV2.5- dihvdro-5-phenvl-2.2.4-trimf>tliY| - 
1 H-f 1 1hen7.o pvranor3.4-flquinoline 
MS (ESI) m/z 498 (M+H) +. 

'h NMR (300 MHz, DMSO-de) 5 7.68 (s, J=8.8 Hz. 1 H). 7.25-7.14 (m. 5 H). 7.03 (t, 
J=8.2 Hz, 1 H), 6.89-6.84 (m, 1 H), 6.85 (br s. 1 H), 6.83-6.79 (m, 1 H). 6.74 (d, J=8.6 
Hz, 1 H), 6.46 (br s, 1 H). 5.40 (br s. 1 H). 1.81 (s. 3 H), 1.25 (s. 3 H). 1.15 (s. 3 H); 

C NMR (125 MHz,'DMS0-d6) 5 152.34, 146.44, 145.97. 138.38, 133.02. 130.51, 
128.61 (2). 128.07. 127.92 (2), 127.33, 126.86 (2). 119.16. 117.82. 116.68. 115.84, 
115.32, 114.28, 114.12, 75.60. 49.93. 29.90. 28.72, 23.26; 

HRMS (FAB) calcd m/z for C26H22^'BrF2N02: 497.0802 (M+H)+. Found: 497.0790. 
HRMS (FAB) calcd m/z for C26H22*'BrF2N02: 499.0782 (M+H)+. Found: 499.0793. 
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Example Ml 

lO-fhromod i flUfiromethOXVV.^-nhpnvl-? 2-dimethvl-4- m ethvlenp-2 l 4.5-tetrahvrirn-^ t^- 

chmmennf^ 4.n«^iiinnlin.. 

MS (EST) miz 498 (M-i-H) *. 

'H NMR (300 MHz. CDCI3) 5 7.88 (s, J=8.4 Hz. 1 H). 7.31-7.26 (in. 2 H), 7.19-7.12 
(m. 3 H). 6.95 (t, J=8.1 Hz, 1 H), 6.86-6.78 (m. 2 H). 6.64 (br s. 1 H), 6.58 (d. J=8.5 
Hz. 1 H). 4.94 (s. 1 H), 4.61 (s. 1 H). 4.17 (br s. I H). 2.45 (br d. J=12.0 Hz. 1 H). 
2.19 (d. J=12.4 Hz. 1 H). 1.35 (s. 3 H). 1.14 (s. 3 H); 

HRMS (FAB) calcd m/z forC26H22^'BrF2N02: 497.0802 (M+H)+ Found: 497.0790. 
HRMS (FAB) caicd m/z for C26H22*'BrF2N02: 499.0782 (M+H)+. Found: 499.0771. 

Example 34S 

2.5-dihYdro-9-hYdmxv-10-methoxv.2 2.4-trimethvl.S- ff2-nuornphftnvnmethvn-m. 

fnbenzonvranor3.4-flqiiinnHn«» 

Example 349 

lQ-inethQXV-5-(5-methvlisoxazol.3-vnmftthvidenp-7S-rf i hvdm-S-phenvl.2.2.4-trimethyl- 

IH-rnhenznpvrannfl 4-nqtiinnltnft 
Example IF and the lithium anion of 3,5-dimethylisoxazole were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 401 (M+H)*; 

'H NMR (300 MHz. DMSO-de) 5 8.33 (d, IH, J=8.83 Hz). 7.7-7.5 (m, IH), 7.22 (t, IH. 
J=8.09). 7.05 (d. IH. J=l.l Hz). 6.85 (s. IH). 6.79 (d. IH, J=8.82 Hz). 5.61 (s. IH). 
5.5 (s. IH). 3.93 (s. 3H). 2.45 (s. 3H). 1.96 (d. 3H. J=l.l Hz). 1.20-1.30 (s, 6H). 

Example 350 

l Q-niethQXY-5-n-mCthvliw>xazol-5-vnmftthvidene-2S-rii h vdm-5-phftnv1-2.2.4-trit»ethvl- 

IH-rnhenzopvrannn 4-flauinnlinft 
Example IF and the lithium anion of 3.5-dimethyIisoxazole were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 401 (M+H)*; 

'H NMR (300 MHz. DMSO-de), isomer 1: 5 8.38 (d, IH. J=8.83 Hz). 7.22 (t, IH, J=8 
Hz). 7.09 (s, IH). 6.87-6.81 (m, 2H). 6.56 (s, IH), 5.65 (s. IH). 5.51 (s, IH). 3.93 (s, 
3H). 2.28 (s. 3H). 1.95 (s. 3H). 1.29 (s. 3H). 1.26 (s. 3H); isomer 2: 5 8.16 (d, IH. 
J=8.83 Hz). 7.18 (t. 2H. J=8 Hz). 7.06 (s, IH). 6.80-6.76 (m. 2H). 6.46 (s. IH). 5.90 
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(s. IH). 5.21 is, IH), 3.91(s. 3H). 2.08 (s. 3H), 1.84 (s, 3H), 1.26 (s, 3H). 1.12 (s 
3H). 



Example 351 

l Q-methnxy-5-(4 .. '>-flimfthYl-1.3-oxa7o]-?.vnmethvirf^n^.? s- d ihyHrn-^s-p^ pn Yl-? ? -t- 

trimethvl- 1 H-n 1benynpvrann r:^.4.nqMinnlin^ 

Example IF and the lithium anion of 2,4^trimethyk)xazole were processed as in 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 415 (M+H)*; 

'h NMR (300 MHz. DMSO-d6), isomer 1: 8 8.36 (d, IH, J=8.82 Hz), 7.24-7.20 (m, 
IH), 6.82 (m, 3H). 6.25 (s. IH), 5.49 (s, IH), 3.92 (s, 3H), 2.31 (s, 3H). 2.09 (s, 3H). 
1.28 (s, 3H), 1.2 (m, 6H); 2nd isomer 5 8.09 (d, IH, J=8.82 Hz). 7.16 (ra. IH). 6.78- 
6.73 (m. 2H), 5.41 (s. IH). 5.21 (s. IH), 3.91 (s. 3H). 2.03 (s. 3H). 1.89 (s. 3H). 1.88 
(s. 3H), 1.25-1.15 (m. 6H). 



Example ^59 

lQ-mSlhnXY-5-f6-chlnmnvridin-2-vnmPthvir<^ne-2,S.rf;hvHr,^- S -nhenvl-9?4-m 

rilbenzonvmnor3.4-f|qin>,^|inf 
Example IF and the lithium anion of 6-chloro-2-methylpyridine were processed as 
in Example IB to provide the desired compound. 
MS (DCI/NH3) /7i/z 431 (M+H)*; 

'H NMR (300 MHz. DMSO-dg) 5 8.35 (d, IH. J=4.7 Hz), 8.25 (d, IH. J=8.1 Hz), 7.9 (t, 
IH. J=7.7 Hz). 7.30 (d, IH. J=7.7 Hz). 7.21 (d. IH. J=8 Hz), 7.00 (d. IH, J=8.1 Hz). 
6.8 (dd. 2H, J=8.4. 2.6 Hz). 6.72 (s. IH), 5.65 (s, IH). 5.51 (s, 3H). 3.93 (s. 3H). 1.99 
(s. 3H), 1.2 (s. 6H). 



Example 353 

lQ-methnxy-5-fnvridin-?-vnmethviri^nP-9, 5-dihvHm.S.ph,.nvl-2.2.4-trimftthvT-m. 

f 1 Tbenzonvranor3.4-f)r]iiinn|inf 

Example IF and the 4-picolinyUithium were processed as in Example IB to provide 

the desired compound. 

MS (DCI/NH3) m/z 397 (M+H)*; 

'h NMR (300 MHz, DMSO-de). isomer 1: 5 8.52 (d. 2H, J=6.1 Hz). 8.17 (d. IH. J=8.8 
Hz), 7.2 (t. IH, J=8.2 Hz). 6.96 (s. IH). 6.7 (ra. 3H). 6.66 (s. 2H). 5.55 (s. IH). 4.53 
(s. IH). 3.93 (s. 3H). 1.81 (d. 3H, J=1.4 Hz), 1.27 (s. 6H): isomer 2: 5 8.32 (d, 2H. 
J=6.1 Hz), 8.19 (d, IH. J=8.8 Hz). 7.17 (t, IH. J=8.2 Hz). 6.99 (s, IH). 6.77 (m. 3H), 
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6.45 (s. 2H). 5.48 (s. IH). 5.05 (s. IH). 3.93 (s. 3H). 1.81 (d. 3H. J=1.4 Hz). 1 27 (s 
6H). 

Examplft '^'^4 

IQ-m6thO?tY-^-fhnt-3-envHdftnftV2.5-riihv^rr^-';. nhRnvl-7. ? 4-frimethvl.t H- 

f llbenzopyrnnnr^ 

Example IF and the lithium anion of cylopropylmethylbromide were processed as ii 
Example IB to provide the desired compound. 
MS (DCI/NH3) m/z 360 (M+H)*; 

'H NMR (300 MHz, DMSO-de) 5 8.16 (d, IH, J=8.8 Hz). 7.10 (t, IH. J=7.7 Hz). 6.8- 
6.6 (m. 4H). 6.47 (s, IH), 5.89-5.75 (m, IH). 5.41 (s, IH). 5.10-4.93 (m. 2H). 4.67 (t. 
IH, J=7.5 Hz). 3.88 (s. 3H). 1.97 (d. 3H. J=1.3 Hz). 1.20 (s. 6H). 

Examplp -^,^5 

l (^meihfiXY-Ml-methvlnronvlidenftV:>S.Hi h vrirn-S-ph>>nvl.2.2.4.trim,.thvl.|ff . 
f llbenzonvranon 4-nqi»n^]jnf 
Example IF and the jec-butyUithium were processed as in Example IB to provide 
the desired compound. 
MS (DCI/NH3) m/z 362 (M+H)*; 

'H NMR (300 MHz, DMSO-de) 5 8.01 (d, IH. J=8.09 Hz). 7.09 (t. 2H, J=8.09 Hz). 6.7 
(dd, 2H, J=8.5, 2.6 Hz), 6.65 (d, IH, J=8.46 Hz). 6.37 (d, IH. J=0.8 Hz), 5.4 (s. IH). 
3.87 (s. 3H), 1.86 (d. 3H. J=l.l Hz). 1.48 (s. 3H). 1.33 (s. 3H). 1.08 (s. 3H). 0.9 (t. 
3H. J=7.3 Hz). 



Example, 

IQ-meth0XV-5-n-hntvlidenftV9 S.Hihvdm.S.ph^nY l-2.2.4-trimPthvl-1H. 
rnben7nnvranon.4.nqiiinn]inff 

Example IF and the /»-butyUithium were processed as in Example IB to provide the 
desired compound. 
MS (DCI/NH3) m/z 362 (M+H)*; 

•h NMR (300 MHz. DMSO-de) 5 8.14 (d. IH). 7.07 (t, IH). 6.67 (m, 3H). 6.07 (s. IH), 
5.40 (s, IH), 4.71 (t, IH). 3.88 (s. 3H). 2.29 (q. IH). 2.00 (s. 3H). 1.43-1.36 (m, 2H). 
1.21 (s. 6H), 0.88 (t, 3H). 
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Example ^'^1 

2^-d i hYdrD-lO-mr f hoXY-? ? ^-trjm >- THv l 1 n,ii,|, .5..h.n.U^T,.^^^^ , ^ ,^^^^ ^ ^^^ ^ 

flQuinn/nlInf 

Example 3^7A 
8-amino-7-br9tno- 1 -mpt hoyv-6H-K.n:.»f^]^h^Tn ^ „ . fi n n r 
AsoludonofExample lE(3.0g. 12.0 mmol) in DMF (100 mL) was treated with 
N-bromosuccinimide (2.2 g. 12.0 mmol), stirred for 40 minutes, poured into 900 mL of 
water, stmed for 5 minutes and the resulting solid was collected by filtration and dried to 
give the desired compound. 

Example ^<il]^ 

7-broinfi-l-Tnrtlioyy-<?-phffnYl-6H-hrnTorcinhmm.n.^.Yl .^ r^in ^ 
Example 357A (2.0 g, 6.25 mmol) and phenylUthium were processed as in 
Examples IG and 1 to provide the desired compound. 



Examplft '\J^J(' 

l -(7-bmmo-l-merhoxv.6.phgnvl-()H-hen7ornr:hrnn,.n-«-y iv.T., f , n _,. ^ ^^ 
Example 357B (1.23 g. 3.22 mmol). tributyl(l-ethoxyvinyl)tin. (1.4 g ^86 
mmol). and dichlorobis(triphenylphosphine)palhidium (H) (263 mg. 0.322 mmol) in NMP 
(30 mL) were heated at 85 °C for 24 hours under nitrogen. The mixture was partitioned 
between EtOAc and saturated aqueous sodium bicarbonate and filtered through CeUte The 
EtoAc layer was concentrated and the residue was dissolved in acetonitrile, washed 5 X 20 
mL with hexanes and concentrated. n,e resulting residue was treated with a 1: 1 volume of 
IN HCl / WF, stirred for 30 minutes, poured into cold, saturated sodium bicarbonate and 
extracted with EtOAc (5 X 25 mL). The organics were washed with brine, dried (Na2S04) 
and flash chromatographed on silica eluting with 4:1 hexane/EtOAc to give the desired 
compound. 

Example -^Syp 

l -(7-hrnmo-l-metlioxv-6 nh,-nni.fiH.hen..r.^.^ r'7r'^„.s.viwhnn.i — ^.^^^ 
A solution of Example 357C (700 mg. 2.03 mmol) and hydroxylamine 
hydrochloride (2.45 g. 30.4 mmol) in a mixture of EtOH (70 mL) and pyddine (70 mL) 
was refluxed for 8 hours, cooled and concentrated. The residue was dissolved in EtOAc 
washed with water, brine, dried (Na2S04) and concentrated to provide the desired 
compound without purifiction. 
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15 



2 . 5^thvrinM()-mi-tlKffly-?:>4-.rim»h... T nv,H,.s.„H..,.„..» p,,^ ,,-^^^, ,^ , 

we« combaned m acetone (30 mL) and refluxed for 8 hours. n.e mixtu.^ was coo J 
poured mu, water and extracted with EtOAc (3 X 50 mL). n« organics weie combined. 

EtOAc (30 mL) and the yellow solid was collected by filtration to provide the desired 
compound. «»* 

MS (DCI/NH3) m/z 401 (M+H)+- 

6 «T,r.';^?r'°"'^' <"■• '00. 

HRMS calcd m/z for C24H27NO2: 400.1787 (M )*. Found: 400.1786 
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Examplft ^5}^ 



A^«''"'i°»ofExample357E(80mg.0.2mmol)inMeOHunder4amiospheresof 
hydrogen was treated with Raney nickel and stirred for 24 hours. mixture wL filtered 
^ugh Cdxte. concentnued and the resulting residue was flash chromatographed on silica 
elutmg with 99:1 EtOAc/MeOH to provide the desired compound 
MS (DCI/NH3) ni/z 385 (M+H)+- 

!H,T/r,r^ " 8.22 (d, IH). 7.26-7.15 5„,. „3 ,H,. 6.79 (s. 

HRMS calcd m/z for C25H24N2O2: 385.1916 (M+H)*. Found: 385.1930. 

2.5 dihvHrr) 10 mpthnxv 7 r ^ jp, n^rtpn^^f l Y^jil^ pvT''nYl)T mffrtiyl ^ allvl IH 

f llbenzonvnnori 4-fTq.ijnp|fnr 

Example ISOA 

di.h. !T!"! ^^'^ ""^ ^' ''•^^ ^°P">P«"y«trimethyUin (3.3 g. 16.3 mmol) and 

ht!^T«1t' 'T"''^^^^^^ ^-^^ •»-^> - NMP (30 mL) were 

heated at 85 C for 24 hours under nitrogen. The mixture was partitioned between EtOAc 
and ^turated aqueous potassium fluoride, stirred for 3 hours and filtered through Celite. 
The EtOAc layer was washed 5 X 50 mL with water. 5 x 50 mL wid, brine, dried (Na2S04) 
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and concentrated. Rash chromatography on sUica eluting with 3:1 hexane/EtOAc provided 
the desired product. 

Examplff m 

A mixtuiB of the 2-isopropenyl aniline (56 mg. 0.2 mmol), tetrahydro-4H-pyran-4- 
5 one (160 mg. 1.6 mmol) and iodine (25 rag. 0.1 mmol) in 5 mL of toluene in an ACE 
sealed tube was heated at 80 «C for 1 hour, cooled and the mixmre was partitioned between 
EtOAc and 10% aqueous NajSzOs. Tbc EtOAc layer was washed with water, brine, dried 
(Na2S04) and concentrated. Hash chromatography on silica eluting with 3:2 hexane/EtOAc 
provided die desired coumarin as a bright yeUow powder. This resulting coumarin was 
10 processed as in Example 2 to provide die desired compound. 
MS (DCl/NHa) m/z 390 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 6 7.92 (d. IH). 7.07 (t. IH). 6.75 (d. IH). 6.70 (d. IH) 
6.52 (d. IH), 6.24 (s, IH). 5.87-5.73 (m. 2H). 5.71 (s. IH). 5.01 (dd. IH). 4 96 (dd 
IH). 3.86 (s, 3H). 3.75-3.39 (m. 4H). 2.51-2.14 (m. 2H). 2.20 (s. 3H). 1.69-1.49 (m, 
15 4H); 

HRMS calcd m/z for C25H27NO3: 389. 1991 (M)*. Found: 389.1974 

Anal, calcd for C25H27NO3: C, 77.07; H. 6.99; N. 3.60. Fomid: C.76.92; H. 7.28; N. 
3.64. 
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Example W 

Example 357A was treated sequentially with isopropenyltributyltin and 
cyclohexanone as in the previous example to give the desired compound 
MS (DCI/NH3) m/z 388 (M+H)+; 

»H NMR (300 MHz. DMSO-dg) 5 7.95 (d. IH). 7.06 (t. IH). 6.74 (d. IH). 6.70 (d. IH). 
6.52 (d. IH). 6.05 (s. IH). 5.85-5.72 (ra. 2H). 5.58 (s. IH), 5.02 (dd. IH) 4 97 (dd 
IH). 3.86 (s. 3H). 2.42 (m. IH). 2.18 (s. 3H). 2.16 (m. IH), 1.56-1.25 (m. lOH); 
HRMS calcd m/z for C26H29NO2: 387.2198 (M)*. Found: 387.2196. 



2.5-dihY(iro-lo-mptboxY-? -> t 1irthYl-4-methvi.5-nnvi-m-rnh.n.nr »r. ^ ^ p -^ n mi inn l ir r 

Example 357A was treated sequentially with isopropenyltributyltin and 3.pentanone 
as m the previous example to give the desired compound. 
MS (DCI/NH3) m/z 376 (M+H)+; 
35 IH NMR (300 MHz, DMSO-dg) 5 7.92 (d. IH), 7.05 (t, J=8 Hz, IH). 6.68 (d. IH), 6.59 
(d. IH). 6.51 (d. IH). 5.98 (s. IH). 5.86-5.77 (m. 2H). 5.27 (s. IH), 5.04-4.95 (m, 2H). 
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3.85 (s, 3H). 2.42 (m. IH). 2.21 (s. 3H). 2.15 (m. IH). 1.42-1.35 (m. 4H). 0.83 (t. 3H). 
0,82 (t« 3H)^ 

HRMS calcd m/z for C25H29NO2: 375.2198 (M )*. Found: 375.2191 

Anal, calcd for C25H29NO2: C. 79.96; H. 7.78; N. 3.73. Found: C. 79.74; H. 7.89; N. 

3.54. 



Examplg^ % 2 

2.5-dihY(lrT>-IO-mrrhf>XY-? 1 4-t<^tmmethvl-5-aiivi.m.f niv.n..p^n p n 4.nnnjnnHn. 
Example 357A was treated sequentially with l-methyl-l-propenyltributyltin and 
acetone as in the previous example to give the desired compound . 
MS (DCI/NH3) m/z 362 (M+H)+: 
IH NMR (300 MHz, DMSO-dg) 5 7.97 (d. IH). 7.07 (t. IH). 6.70 (d. IH). 6.62 (d. IH). 
6.53 (d. IH). 5.90 (s. IH), 5.76 (m. IH). 5.61 (dd. IH). 5.01-4.90 (m. 2H) 3 87 (s 
3H), 2.47 (m. IH). 2.18 (m. IH). 2.04 (s. 3H). 1.76 (s. 3H). 1.13 (s. 3H). 1.09 (s. 3H)- 
15 HRMS calcd m/z for C24H27NO2: 361.2042 (M )*. Found: 361.2055. 

Example -^f^-X 

2 . 5-dihYdro-10-ninhorY-?'>-dimethvl-4-cthvl-5-aiivi-m.rnh.n.nr ^ ^np rT4-nq..innnn. 
Example 357A was treated sequentially with 1-methyIenepropyltributyltin and 
20 acetone as in the previous example to give the desired compound. 
MS (DCI/NH3) m/z 362 (M+H)+; 

»HNMR(300MHz.DMSad6) 67.98 (d. IH). 7.07 (t, lH).6.70(dd. IH). 6.63 (d. 
IH). 6.53 (dd, IH), 6.12 (bs, IH). 5.78 (m. IH). 5.59 (dd. IH). 5.50 (bs. IH). 5.03- 
4.92 (m, 2H). 3.86 (s. 3H), 2.54-2.41 (m. 3H), 2.11 (m. IH). 1.20 (s. 3H). 1.10 (s. 
25 3H), 1.03 (t. 3H); 

HRMS calcd m/z for C24H27NO2: 361.2042 (M )*. Found: 361.2034. 



Example -^fid. 

2.g-dihYdrO-|0-mgthO?tV-? ? Vtrimeth Yl-'i-.lllvl-lH - rn henznnvr.nnn ^.f^ ^ni^f^lj,,^ 
Example 357A was treated sequentiaUy with (Z)-l-propenyltributyltin and acetone as 
m the previous example to give the desired compound. 
MS (DCI/NH3) m/z 348 (M+H)+; 

IH NMR (300 MHz. DMSO-dg) 5 7.89 (d. IH). 7.04 (t. IH), 6.68 (d, IH). 6.52 (d. IH). 
6.47 (d. IH). 6.21 (s. IH), 5.96 (s. IH). 5.88 (m. IH). 5.43 (dd, IH). 5.03 (m. IH), 
4.96 (m. IH). 3.84 (s. 3H). 2.35 (m. IH). 2.08 (m. IH). 1.83 (s, 3H), 1.23 (s. 6H); 
HRMS calcd m/z forC23H25N02: 347.1885 (M)*. Found: 347.1879. 
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Examplp -^fiS 

Z-^fbenzylidenY i mY(lroyY-10-methoxv-2,7 4-trimfithvi-iH.9 ^riihy f tm ^-' S 
(DCI/NH3)412(M+H)+; 

»H NMR (300 MHz. DMSO-dg). 5 8.93 (s. 1 H), 8.13 (d, 7=8.8 Hz, 1 H). 7.63 (d, 7=8.8 
Hz, 2 H), 7.32-7.15 (m. 3 H). 6.77 (d. 1 H). 6.69 (d, 1 H), 6.66 (d, 1 H), 6.52 (s. 1 H) 
5.46 (s. 1 H). 5.39 (s. 1 H), 3.65 (s. 3 H). 1.90 (s. 3 H). 1.20 (s, 6 H); 
HRMS calcd for C27H25NO3 is 41 1.1834. Found 41 1.1821. 

Examplft ?^(^ 

Z-5-f2.5-<iifliiorohen7;YlidrnYn-9-hvdmxv-io-methnxv.7 7 ^trin ^ ethvi-m.? ^^y ^^ 

f llbenzonvrannr^ d.flr].^jp^|inf 
MS (DCFNH3) m/e (M+H)+ 448. 

IH NMR (300 MHz. DMSO-dg) 5 9.06 (s. IH), 8.29 (d, J=9 Hz. IH), 7.96 (ra. IH). 
7.24 (m. IH). 7.11 (m, IH). 6.86 (d. J=9 Hz. IH). 6.82 (d. J=9 Hz. IH), 6.78 (d. 1^9 
Hz, IH). 6.72 (br s. IH). 5.75 (s, IH), 5.48 (s. IH), 3.75 (s. 3H). 1.99 (s. 3H). 1.26 (br 
s. 6H); 

Anal, calcd for C27H23N03F2:C. 72.47; H. 5.18; N. 3.13. Found: C. 72.21; H 5 31- 
N. 3.09. * ' 

Example 167 

Z-5-f3-flHnr0bf.n7Vlid('nvn-in-rh1nrn.0.|,vdroxv.9?4-tri ^ ethvl-?S-rfil^Y ^l^. tH - 

rnben7,onvrannri.4-f|q..in^|iPf 
MS (DCI/NH3) m/z 434 (M+H)+; 

•h NMR (300 MHz. DMSO) 5 9.86 (br s. 1 H). 8.40 (d, 7=8.5 Hz. 1 H). 7.61 (dt, 7=8.6. 
1.8 Hz, 1 H). 7.60-7.52 (m. 1 H), 7.46-7.38 (in. IH), 7.15-7.02 (m, 1 H). 7.09 (d, 7=8.4 
Hz, 1 H), 6.85 (d. 7=8.6 Hz. 1 H). 6.84 (s, 1 H). 6.78 (d. 7=8.6 Hz, 1 H), 5.68 (s, 1 H) 
5.48 (br s, 1 H), 1.97 (br s, 3 H). 1.16 (br s, 6 H); 

"C NMR (125 MHz. DMSO) 8 163.8. 160.6. 149.9. 149.2. 148.2. 146.4. 132.0. 130.3. 
128.1. 127.3. 126.2. 125.3. 124.5. 118.7. 117.7. 117.3. 116.1. 115.5. 114.6, 114.3. 
114.0. 113.7. 62.1, 29.8. 28.2, 21.2; 

HRMS (FAB) calcd ra/z for C26H21CIFNO2: 433.1245 (M)* Found: 433.1237. 

Example 

Z-lQ-Chl0r0-9-hvdrnxv-S-(2-picnlinvliH.. pvn-:)?4.trip ,. fhvl-2.5-riihvHrn.lH- 
rilhi-nynpYrpnnf^d- nquinfiljn e 
MS (DCI/NH3) m/z 417 (M+H)+; 
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'H NMR (300 MHz, DMSO) 59.79 (br s. 1 H). 8.51 (ddd. 7=5.9. 1.6, 1.0 Hz, 1 H). 
8.43 (d, 7=8.6 Hz. 1 H). 8.24 (dt. 7=7.8, 1.0 Hz. 1 H). 7.53 (td. 7=7.8. 1.7 Hz.' 1 H),' 
7.22 (ddd. 7=7.7. 5.8. 1.2 Hz. 1 H). 7.00 (d. 7=8.5 Hz, 1 H). 6.88 (d. 7=8.6 Hz! 1 H).' 
6.81 (d. 7=8.5 Hz, 1 H). 6.63 (br s. 1 H). 5.71 (s, 1 H). 5.51 (br s. 1 H), 2.00 (br s 3 
5 H). 1.28(brs. 6H); 

"C NMR (125 MHz. DMSO-dfi) 5 153.5. 149.7. 146.4. 145.7. 136,5. 136.1. 132.7, 
128.7. 128.2. 123.0. 122.4. 121.5. 118.3. 117.7. 117.6. 116.5. 115.5. 114.8.' 1144 
114.1. 113.9, 49.5, 29.7. 28.1. 21.2; 

HRMS(FAB)calcdin/zforC25H2iClN202: 416.1291 (M)+ Found: 416.1288. 

10 

Example ^69 

Z-9-hYdrTOY-]0-mrrhoxv-5-(?-nirolinvlidenvn.2,T4-tri T nethvl.:> S.H;hvHr>^iH - 
rnbenzonvrannn 4-nqiiinnlinP. 

MS (DCI/NH3) m/z 413 (M+H)+; 
15 'H NMR (300 MHz. DMSO) 5 9.08 (br s. 1 H). 8.55 (ddd. 7=5.3. 1.4. 1.0 Hz. 1 H). 

8.32 (d. 7=8.6 Hz. 1 H). 8.30 (br t. 7=7.7 Hz, 1 H). 7.83 (td. 7=7.8. 1.4 Hz. 1 H). 7.21 

(ddd, 7=7.6, 5.3. 1.2 Hz, 1 H). 6.97 (d. 7=8.6 Hz, 1 H). 6.86 (d. 7=8.5 Hz. 1 H). 6.81 

(d. 7=8.6 Hz, 1 H), 6.73 (br s. 1 H), 5.80 (s. 1 H). 5.54 (br s. 1 H), 3.78 (s. 3 H). 2.03 

(brs. 3H), 1.31 (brs.6H); 
20 "C NMR (125 MHz. DMSO-dg) 5 158.4. 149.1. 148.2. 146.6. 139.5. 136.0, 133.1, 

128.8. 125.7, 124.6, 122.9. 121.0, 119.4. 118.2. 117.3. 116.9. 115.8, 115.1. 114.7. 

114.0. 111.5. 73.3, 50.2. 29.9. 28.1, 22.3; 

HRMS(FAB)calcdra/zforC26H25N203: 413.1865 (M+H)+. Found: 413.1849. 
Anal, calcd for C26H24N2O3: C, 75.71; H. 5.86; N, 6.79. Found: C. 75.61; H. 6 05- N 
25 6.75. 



Example 370 

9-hYdrOXY-10-rnPlhOXV-5-r3.5-dinnnrnnhenvl^mprhv1 idene-2S-riihy r^ ro-5-nhftnvl.9 7 4. 
trimgthYl- 1 H-rnhen7onvrnnor3.4.nqninn|^Pft 
30 IH NMR (300 MHz, DMSO-d6) 5 9.05 (s. IH). 8.24 (d. J=9 Hz. IH). 7.41 (m. 2H), 
7.07 (m. IH). 6.85 (d, J=8 Hz, IH), 6.80 (d. 3=9 Hz. IH), 6.76 (d, J=9 Hz, IH), 6.70 
(br s. IH). 5.57 (s. IH). 5.46 (s. IH), 3.72 (s. 3H), 1.96 (s, 3H), 1.27 (br s. 6H); 12C 
NMR (75 MHz. DMSO-d6) 8 164.0 (d), 160.8 (d), 150.1, 146.2, 146.1, 144.6. 144.4. 
132.1. 128.8. 125.2. 125.0. 117.9. 117.8. 115.2. 115.0, 114.8, 112.1, 110.9. 110.8. 
35 1 10.5. 101.9. 101.6. 101.2. 29.3. 49.5, 21.1 (2xC); MS (DCimH3) m/e (M+H)+ 448. 
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Exanipl,> ^7 1 

9-hYdrOXY-10-nigth0yY-5-fT4.tliniloronhenvl)mflthvlid>»n^.? 5.dihvrtrn-S.ph pnYl-? ? 1- 
trimethvl-1H-fnhRn7npvr;^nnn,4 -flquinnline. 
»H NMR (300 MHz, DMSO-dg) 6 9.03 (s. IH). 8.22 (d, J=9 Hz. IH). 7.79 (m, IH). 
7S2 (m, IH), 7.41 (m. IH), 6.86 (d. 3=9 Hz, IH), 6.77 (d, J=9 Hz, IH). 6.74 (d, J=9 
Hz, IH), 6.68 (br s, IH), 5.53 (s, IH), 5.45 (s, IH), 3.33 (s, 3H), 1.95 (s, 3H), 1.27 (br 
s, 6H); MS (DCI/NH3) wfe (M+H)+ 448. FAB HRMS calculated for C27H23NO3F2. 

Example 372 

(Z)9-hYdrOXY-10-mcthoxv-5-rf4-nnnrnnhenvnmPthv1^n eV2.2.4-trimPtt^Y l-IH-?S 
dihvdro- f llhRnzopyrannn 4-f]qii{n^]jn^ 

IH NMR (300 MHz, DMSO-dfi) 5 9.01 (s. IH). 8.19 (d. 7=9 Hz, IH). 7.77 ( d, 7=9 Hz, 

IH), 7.76 (d, 7 =9 Hz. IH). 7.22 (d. 7=9 Hz. IH). 7.18 (d, 7=9 Hz. IH). 6.84 (d. 7=8 ' 

Hz. IH). 6.75 (d. 7=9 Hz, IH). 6.72 (d. 7=9 Hz. IH). 6.66 (s. IH). 5.53 (s. IH), 5.45 

(s, IH), 3.71 (s, 3H). 1.96 (s. 3H). 1.26 (s, 6H); 13c NMR (75 MHz, DMS0-d6) 5 

161.8, 159.4. 147.4. 146.0. 145.1. 144.4. 132.0. 131.4. 130.2. 130.1, 129.0. 126.2. 

125.0, 117.8. 115.4. 115.3. 115.2. 114.6. 114.5, 113.3. 111.0. 59.3, 59.2. 49.5, 21.0; . 

MS (DCI/NH3) m/z 430 (M+H)+; Anal, calcd for C27H24NO3F: C, 75.51; H, 5.63; N. 

3.26. Found: C, 75.64; H. 5.97; N, 3.03. 

Example 37^ 

(Z)-9-hydrOXY-IO-m' ; ^th oyY-.5-(r2 . ^ - difl i inr onhenvnmethvleneV2.2.4-trifnethvl-1H-l'S. 
dihvdro-r I Ihen/npymnnf^ 4-nqiiinnlinp 

»H NMR (300 MHz, DMSO-de) 5 9.09 (s. IH). 8.27 (d. 7=9 Hz. IH). 8.04 ( d. 7=9 Hz. 
IH). 7.33-7.20 (m. 2H). 6.87 (d. 7=9 Hz. IH). 6.82 (d, 7=9 Hz. IH). 6.76 (s. IH). 6.75 
(d, 7=9 Hz, IH). 5.75 (s. IH). 5.49 (s. IH). 3.73 (s. 3H). 1.99 (s. 3H). 1.26 (s. 6H); MS 
(DCI/NH3) m/z 448 (M+H)+; Anal, calcd for C27H23NO3F2: C, 72.47; H. 5.18; N, 3.13. 
Found: C, 72.17; H, 5.03; N, 2.95. 

gxampig 374 

Z-5-r3-flW0r0bpn7Ylidf n Vl V 1 0-methnxv-9 h vdmxv-? .2.4-trimffthvl-2.S-dihvdrn. 1 H- 

rnhen7npvrannn,4-nquinnlinp. 
»H NMR (300 MHz, DMSO-de) 5 9.04 (s. IH). 8.22 (d, IH), 7.62-7.37 (m. 3H). 7.10- 
7.02 (m, IH), 6.86 (d. IH). 6.78 (d. IH). 6.73 (d. IH), 6.70 (s. IH). 5.56 (s. IH), 5.46 
(s, IH), 3.72 (s. 3H), 1.96 (s, 3H), 1.27 (s, 3H). MS (DCI/NH3) m/z 430 (M+H)+; 
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AnaL calcd for C27H24NO3F. 0.25 H2O: C, 75.51; H. 5.63; N. 3.26. Found- C 74 84- 

H. 6.17; N,2.91. " * 

Example ^7S 

rgK5?> . rRV9-hYf1mTfY-Vri -m6thoxvmpfhvi-^rvrioh..r.n«n.in.mr r hnvv.? ? 4-triinrthTl 

2.5-dihvf1rn-IH.rnhP^y^pyrannr';4-f]q„jnt|||np 
MS (DCI/NH3) m/z 452 (M + H)+; 
H NMR (300 MHz. DMSO) 5 8.02 (d. / = 8.6 Hz. 1 H). 6.93 (app s. 2 H). 6.68 (d. / = 
8.3 Hz. 1 H). 6.48 (br s. 1 H), 5.52 (d. J = 10.3 Hz. 1 H). 5.42 (br s. 1 H). 5.10 (br s 1 
H). 4.46 (t. J = 5.5 Hz. 1 H). 3.81 (s. 3 H). 3.65 (br d. 7 = 5.5 Hz, 2 H), 2.26-2 16 (m 1 
H). 2.08 (br s, 3 H). 1.95-1.88 (m, 2 H). 1.77-1.62 (m. 2 H). 1.57-1.44 (m. 1 H) 1 37- 

I. 28 (m, 1 H), 1.30 (s, 3 H), 1.11 (s, 3 H); 

"C NMR (125 MHz. DMSO) 5 150.4, 146.0, 144.9, 140.7. 133.9. 132 7 127 9 127 0 
124.3. 119.8, 117.7. 116.7, 115.7. 115.4. 112.5. 110.7. 75.9. 65.5, 56.4. 49.6, 36.6.' ' 
15 29.7, 27.9. 25.9, 25.0. 24.4. 20.3; 

HRMS (FAB) calcd m/z for C27H30CINO3: 451.1915 (M)+ Found: 451.1922. 

Example, nf^ 

?-hYdrO?tY-10-mrThOTY.S.Prhvl-2.2,4-trimefhvl-? 5-dihvrtr..m.mt .,» nznnvr.nnnd. 

nouinnlinft 

IH NMR (200 MHz, DMS0-d6) 5 8.70 (s. IH). 7.90 (d. J=8 Hz. IH). 6.61 (m. 2H), 
6J1 (d. J=8 Hz, IH). 6.16 (br s. IH), 5.52-5.40 (m, 2H). 2.62 (s, 2H). 2.09 (s, 2H) 
1.79-1.58 (m, IH). 1.52-1.27 (m, IH). 1.17 (s. 2H). 1.15 (s. 2H). 0.89 (t. J=7 Hz. 2H)- 
12c NMR (75 MHz, DMSO-d6) 5 145.8. 145.0. 142.9. 142.0. 122.5, 122.4, 127 6 
126.4, 118.0. 116.4. 116.1, 114.2. 112.5, 112.2. 75.1. 59.2. 49.7. 29.2, 28.8. 25.5. 
22.8. 10.4; MS (DCI/NH3) m/e (M+H)+ 252; Anal, calcd for C22H25N02.1/2H20- C 
72.94; H. 7.24; N. 2.92. Found: C. 72.78; H. 7.40; N. 2.74. 

Example ^77 

(+/-) 2.5-dihYdro-9-cv3nomethnxv-10-methnxv-7 ? 4-triniethvl-S-n HYl-I H - 
f nhen/np vran^f 3.4-nqiiinn|in^^ 
IH NMR (200 MHz. DMS0-d6) 6 7.92 (d. IH), 6.95 (d. IH). 6.66 (d. IH), 6.62 (d, 
IH), 6.26 (d. IH), 5.86 (m, 2H). 5.45 (s. IH) 5.12 (s. 2H). 5.00 (m. 2H). 2.69 (s. 2H) 
2.42 (m. IH), 2.26 (m, IH), 2.17 (s, 2H), 1.18 (s. 2H), 1.17 (s, 2H). 
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Example 
>-4-oxn-hv r{, povln,v^,^ (^^ ^11^ 

PrQpenvl)-m-rnh.n.np v. ^n ^p n m ii nniin, 

IH NMR (400 MHz. DMSO-d6) 5 7.78 (d. J=8.5. IH). 6.76 (d. J=8 9 1H> 6 60- 

2.55 s. 2H). 2.28.2.17 (m. 4H). 2.77-2.69 (m. 2H). 2.68-2.57 (m. 2H). 2 29 (m Iffi 
2.19 (m. IH). 2.10 (s. 2H), 1.11 (s. 2H). 1.10 (s. 2H). 1.06 (t. U 2 2H) 0 95 it 
J=7.2, 2H); 13C NMR (1(X, MHz, DMSO-d6) 5 171.5. 169.5 148^148 0 14 
128.5. 124.1. 122.5. 122.1. 127.2. 126.2. 120.8. 118.2. 117.2. 1,6 2 1150 U2 8 

Example ^70 

2-^-'^^t'v^ro-9-(4-N-pipgri(1ino-4-ovo-hntnnnylo;^Y)-10-nie f hoxy . r 2.4-rrin,.^ 

IH NMR (200 MHz. DMSO-d6) 6 7.78 (d, J=8.4. IH). 6.76 (d J=8 8 IH) 6 61 
6.55 (.. 2H), 6.17 (d. 1=1.5. IH). 5.82-5.68 2H), 5.28 (. IH), 4 99- 4 9 2m 

2 r 2") 15" irr^'^ ^-^^ - -^^^^ 

..'wc A ' •51-1.16(0,, 6H), 1.11 (s,2H), 1.10(s.2H): 13CNMR(75MHz 
DMSad6,5ni.7, ,68.9. ,48.5, 148.2. 144.5, 128.7, 1 4.1 1^^122^27 5 

68'95't 2";;'^'1- r- ^-^ 

H 7S!n5^ "^""''""^'^"'-'^^ C 72.16, 

Example 18n 

2^jihv<lm-<V4-N-mnmlioliiin 1 r,»n.h,.,.n..,| „. ^) m^.hr,v„.o ? ^ , 
PiDii6iivlvm.riih.^n,np„, n n„P4.n^„i„,,ll^^ 
IH NMR (400 MHz, DMS(M6) 6 7.78 (d, J=8.9, IH), 6.77 (d. J=8 5 IH) 

t^fl^'.'^^tlV'- <"■• '«>• '-^-^ 2H). 

DMSO Ifs , '" ^«>^ >3C NMR (1<X) MHz, 

n6 2 ; n/ ■ • '"-2. 

126^2 120.8, 118,2, U7.2. 116.2, 1,5.0, ,12.8. 1,2.6, 72.6. 66.,, 600, 49 8 45 1 
A^Ca,cdf„rC3,H3.N.O.:C69.90,H6.8,,N5.26. Found: C 69.61, H 6.84, N 
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Example 

2.5-dihY(1ro-Q.f4-NN-dimrthvlnmino.. nxn h..,.nn...., ^ m rrtin .v-^^ d.^n,.>., i ^ 

(s, 2H). 2.82 (s. 2H). 2.76-2.72 (m. 2H). 2.67-2.64 (m. 2H). 1.84 (s 211) I 25 h 5m 
1.15 (s. 2H,; ,3C NMR (.00 MH^ DMSO-« 5 ,71.4. na-l. ;<l1^f « f 

.".t Jn i::- ^-^ 

118.5. 117.9, 116.1, U4.8, 112.0, 112.8, II2.6, 72.7, 59.7, 49.9, 26 5 24 9 297 
28A 28^, 27^, 22.2; MS (ESl/NH,, ™/e 581(M,H,., 602(M.Na,.; A^a'.. Cai;d for" 
C32H3iF3N205:C 66.20, H 5.28, N 4.82. Found: C 66.17, H 5.46. N 4.65. 

, rnbenzonvranon a-fjqiijnf^ijn^ 

IH) 5.91 (dd. / = 10. 10 Hz, IH). 5.40 (s. IH). 3.69 (s. 3H). 3.06-2 98 (m IH) 2 90 

163.8. 163.6. 160.6. 160.4. 145.9. 145.2, 144.1. 142.6. 142.4. 142 3 133 4 131 7 
127.4. 126.5. 117.8. 116.5. 116.2. 114.5. 113.9. 112.3. 112.2. Ill 9' l l' 0 7 
101.4. 73.5. 59.5. 49.7. 29.1. 29.0. 24.1; HRMS calc'd for C.H.03Fn ' 
449.1803. found 449.1801; Analysis calc'd for C27H25O3F2N O.O5H2O: C. 7073- H 
5.72; N. 3.05; found: C, 70.52; H, 5.79; N, 2.91. ' ' ' 

Examnle 3«'^ 




L4™Bmv..>-,v-rto 



i.4- 

flqwnolins 

m 2H) 6.71 (m. 2H), 6.61 (s. 2H). 6.26 (m. IH). 5.40 (m. IH), 1.92 (d. 2H. 

r f ..Mn^i'* ""^ ^P^^'""" "^^^ . 1); Calcd for 

C22H20CINO2S: 409.0902. Found: 409.0902. 

Example ^}^4 

2,5-dihY(jrn-9-hYf1rorY l0-m Hhnxv-?9 4- ,nm efhvi.<;..y .)^P^n^.| |^ 
fl]ben?:onvmnnR.4.flqi,jn^|.^,. 
NMR (300 MHz. DMSO-dg) 5 8.70 (s. IH). 7.99 (d. 7 = 8 Hz. IH), 6.63 (d y = 9 

5.35 (d. y = 10 Hz. IH). 3.65 (s. 3H). 2.15 (s. 3H). 2.1 1- 1.97 (m. IH). 1.62 - 1.43 (m 
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Example. ^{^S 

ri]t)cnzonvmTinn.4.flqn;^^lin(» 
MS (DCI/NH3) in/z 418 (M+H)+ 

Examplft . 
flquinolinf 

5 MS (DCI/NH3) m/z 378 (M+H)+; 

'HNMR(500MHz.DMSO)5;.93(d./=8.2Hz.lH).7.16(d.y=83Hz 1 H) 6 67 
i^,J = 8.1 Hz, 1 H). 6.63 (d. / = 8.3 Hz. 1 H). 6.27 (br s. 1 H . 5.87- 75^ 2 m 
5.44 (brs. 1 H). 5.03 (brd.y = 10.3 Hz. 1 H).4.98 (br d, y = I .1 Hz H^^i 97^*93 
m. 1 H). 4.57^.48 (m. 2 H). 3.59 (s. 3 H). 2.55-2.46 (m, 1 H). 2 30- 22 (n, 1 H) 
2.19 (s. 3 H). 1.19 (s. 3 H). 1.16 (s, 3 H); ^ ' ^ 

C NMR (125 MHz. DMSO) 5 154.0. 150.2. 145.9. 134.2. 133.4. 132.1. 128 9 127 4 

29 4' ^^^^^^^^^^^^^ '''-'^ ^^-^ 3^ 

HRMS(FAB)calcdm/zforQ4H27N03: 377.1991 (M)+ Found: 377.1985. 

2.5-dihY(1r(V9-hV(|rovy lOmrthP i -^ 7 1 |i i, ^.thvl-,S-r..p .n..,y||. 

»H NMR (300 MHz. DMSO-da) 5 8.67 (s. IH). 7.88 (d. 7 = 9 Hz. IH), 6 59 (d / - 9 
Hz. 2H). 6.48 (d. y = 8 Hz, IH). 6.14 (s. IH), 5.73-5.65 (m. IH). 5.61-5 57 (m IH) 
5.43 s. IH). 4.94-4.86 (., 2H). 3.63 (s. 3H). 2.15 (s. 3H). 1.99-1.93 (m 2Hri 7^ 
1^9 IH). 1.45-1.41 (.. 3H). 1.16 (s. 6H); .3c NMR (75 MHz. DMS^^;s '^^^^ 
H4.9. 143.9, 143.0. 138.4. 133.4, 133.3. 127.5. 126.4. 117.9. 116.2. 116 1 1 47 

c H on" ^^'i;^' '''^ '''' ''-'^ ^^^'^ 

C, 74.97. H. 7.55; N. 3.50; found: C, 75.20; H. 7.45; N. 3.49. 

Example 

2 . 5-<|>hY<lm-9-Tnethv|r^rborYlm^- 1 0 - methox v- ^ 2 .4-frim.t)iY| -<-nrT! I H 

rnhen7npYrnni^r''/<-f1niiinn]inr 
MS (DCI/NH3) ra/2 406 (M+H)+; 

•h NMR (125 MHz, DMSO) 5 ^92 (d. 7 = 8.1 Hz. 1 H). 6.48 (d. J = 8.3 Hz. 1 H). 6 75 
(d, / = 8.2 Hz. 1 H). 6.65 (d. J = 8.2 Hz. 1 H). 6.33 (br s. 1 H). 5.90-5.75 (m. 2 H). 
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5.46 (br s. 1 H).?B4 (dd. J = 10.5. 1.0 Hz, 1 H). 4.98 (dd. / = 15.4. 1.0 Hz 1 H) 3 82 

h;. U6 ^ '-^^-^'^^ ^ ^-^^ i 3 

1 'Triae^n^iT^^^^^^^^ ' ''''' ''''^ ''''' ''''^ '^'o, 

HRMS(FAB)calcdm/zforC25H27N04: 405.1940 (M)+ Found: 405.1939. 

Example ^Q 




35 



rquinolinft 

»H NMR (300 MHz. DMSO-d^) 8 8.67 (s. IH). 7.93 (d. / = 9 Hz, IH). 6.57 (dd. / = 10 
9 Hz. 2H). 6.48 (d. 7 = 9 Hz. IH). 6.15-6.12 (m. 2H). 5.41 (s. IH). 5.31 (q. 7=12 Hz ' 
IH). 4.72-4.69 (.. IH). 4.59-4.49 (.. IH). 3.58 (s. 3H). 2.14 (s. 3H). 1 23 (s 3m 
1.10 is, 3H): MS calCd for C23H23O3N: m/e 361.1678. found 361.1671- Analysis calc'd 
for C23H2303N 0.5 H20- C 74 58- H fi 5V M ^ 78 f ^ ^ ..1 analysis calc d 

6.53, N. 3.78; found: C. 74.98; H, 6.56; N, 

Example ^QQ 

(-) f5S. ?-.S) ? 5.dihY(1rO- 1 Q-mPThoXV-? ? 4-trin,efhvl.^.r^Yp| ^ nenf^n.^.vn. | p . 

'HNMR(300MHz.DMSO.d6)S8.05(d./=9Hz.lH).7.09ay=8Ifa, IH) 672 
y'' 6°/H'^,r;t'!f '^'"^ IH).6J8(d./ = 8Hz, lH).6.I9fe lH).5.W(dd. 

3H). 1.09 & 3H); I3c NMR (75 MHz. DMSO-dJ) 5 156.2. 151.4, 145.2. 133 7 132 5 
13.A 130.0. 128.1. 127.2. 127.1. 1,7.0. 1,6.4. 113.4. 113.1. 110.0. 105.3. 75'.9. ' ' 
55.6. 49.5, 48.6, 31.6. 29.7. 27.3. 27.2, 24 2- 

(DCIWH3) mft 374 (M+m MS (FAB HRMS) calc'd forC25H27N02: m/e 373 2042 
found: 373.2047. 

Example -^0] 

iH NMR (300 MHz. DMS0-d6) 5 8.03 (d, 7 = 9 Hz. IH). 7.07 (t. 7 = 8 Hz. IH). 6.68 
H) 5%4T' 'I' fJ^ ' ^ ' ' = ' 

m r'S ^' ^"^^ ^-^^ 3H). 2.29 (m, IH). 2.10 (s. 

3H). L95-1.80 (m, 2H), 1.72-1.50 (m, 2H). 1.38-1.10 (m, 2H). 1.28 (s. 3H) 1 05 (s 
3H); 13c NMR (75 MHz. DMS0-d6) 5 156.2. 151.0, 145.0. 133.7. 1 0 4. ^9.1 12^^ 1 



-241- 




wo 99/41256 ^ ^CT/US99/03127 

127.1, 126.1. 117.9. 116.5. 113.5. 113.1. 110.1, 105.4. 75.3. 55.6, 495 36 8 297 

f t t"' ^'"'^'^^^ MS (FAB HRMS) calc' d 

for C26H29N02: m/e 387.2198, found: 387.2204. 

[a]^D = -138'»(c0.114.CHCl3). 
^ ExampIP ^07 

f-) (5f> . TK) ? 5-(1jhvflro-lo.methoTv.7 7.4-«rim.t.^y| .^- ^.^ , ^ , ^h,,,„.,.yj ^_j 
fl]benzonvranon4-fiTiinn|jnff 
IH NMR (300 MHz, DMSO-dg) 5 8.05 (d. / = 9 Hz. IH). 7.06 (t. 7 = 8 Hz. IH) 6 67 
(d. / = 8 Hz. IH). 6.64 (d. y = 9 Hz, IH). 6.59 (d. 7 = 8 Hz. IH), 6. 19 (s, IH) 5 82 (m 
10 im 5.72 („, IH). 5.41 (s. IH), 5.40 (d. J = 10 Hz. IH). 3.87 (s. 3H). 2.29 . 1^' 
2.13 (s. 3H). L95-1.80 (m. 2H), 1.72-1.50 (m. 2H). 1.38-1.10 (m, 2H) 1 30 (s 3m' 
1.02 (s. 3H); 13c NMR (75 MHz. DMS0-d6) 5 156.3. 151.4. 145.0.U3 8 1300 
128.3 127.9. 127.5. 127.1. 126.9. 118.5. 116.4. 113.4, 113.0, 110.2. 105 3 76 i 
55.6. 49.4. 37.1. 29.6. 26.8. 24.7. 23.6. 21.2; ; MS (DCl/NHa) m/z 388 (M+H)+- )•' MS 

15 (FABHRMS)calc'dforC26H29NO2:m/e387.2198.found:387.2206 
[o] D = -1470 (c 0.080, CHCI3). 

(-) (Sa . 3-R) ? 5-flihydro-)n-inethoxv.?.2.4.frim^fhvi-^.f ^vcinp,„,,^.,.y l^,^^ 
20 IH NMR (300 MHz. DMSO-dfi) 5 8.07 (d. 7 = 9 Hz. IH). 7.08 (t, 7 = 8 Hz. IH) 6 70 

f ;« r ' f„'; '^t':T ^ = ' ' = ' ^-^^ (s. ih). 5.82- 

5.70 (m. 2H). 5.48 (d. 7=13 Hz. IH). 5.41 (d. 7 = 10 Hz. IH). 3.88 (s. 3H) 2 92 (m 

C^ml3r'J^l'f '^'' ^-''-^-'^ 2H). 1.33 (s. 3^, 1.05 ' 

(s. 3H); 13c NMR (75 MHz. DMSO-dfi) 5 156.3. 151.8. 145.1. 133.8, 132 0 131 8 

763^97!; ^^^'^^ ^05.2.' 105;o: 

76.3, 49.3. 48.4. 32.4. 31.6. 26.7. 24.6. 23.9. 23.6; MS (DCI/NH3) m/z 374 (M+H)+- 

MS (FAB HRMS) calc'd for C25H27NO2: tn/e 373.2042, found: 373.2049. 

Example 394 

2.5-dihYf1rO-Q-hYdro;cY-10-merhnrv-Vr4.rnn,.tt„,i-._p^ ^ .„^„,,„,„.,„. 
fllben7onvrnnon.4-f1q.,n,.lfnf 
IH NMR (300 MHz. DMSO-dfi) 6 8.71 (s, IH). 7.92 (d, 7 = 8 Hz. 1 H), 6 62 (d 7 = 9 

IH). 6.60 (d. 7 = 9 Hz, IH). 6.47 (d. 7 = 9 Hz, IH), 6.18 (br s, IH), 5.63 (dd. 7 = 4 
9 Hz. IH). 5.43 (br s. IH). 5.36 (m. 2H). 3.64 (s. 3H), 2.44 - 2.33 (m. IH), 2 33 - 2 19* 
(m. IH). 2.15 (s. 3H), 1.70 (m. 2H). 1.16 (s. 6H). 0.75 (t, 7 = 8 Hz, 3H)- MS 
35 (DCimH3)(M+H)*392. 
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Example 

2 . 5-dihYdrft-9-hvdroxv-in-me,thnxv.2?.4.trim.»th^ U S-n-ar>.fn^Yphenvn-m. 
rnben20pvrann r3.4-flquinnlinf; 

MS (DCI/NH3) m/z 458(M+H)+; 
IH NMR (400 MHz, DMS0-d6) 8.62(S. IH). 7.92(d, IH). 7.27(t, IH), 7.12(d. IH). 
6.$>4(dd. IH). 6.82(s, IH), 6.72(d. IH). 6.67(s. IH). 6.44(d. IH). 6.27(d. IH). 6.20(s, 
IH). 5.29(s. IH). 2.55(s. 2H). 2.18(s. 2H). 1.81(s, 2H). 1.25(s, 2H). l.I2(s. 2H). 

Example IQfi 

l CM i flUOromethn?tY-5-rr3-fmPthvlthio^me.thnxvlnhenvn.? 4.r n methvl-lH-7 S-fJi hy d nh 

f nbenzonvrannn 4.n«]iiinnlinff 

MS (DCI/NH3) 496 (M+H)+; 

IH NMR (200 MHz. DMSO-d6). 5 7.80 (d, J=8.5 Hz. 1 H), 7.21 (t. JH-F= 56 Hz. 1 H). 
7.20-7.12 (m. 2 H). 6.99 (t. IH). 6.82-6.68 (m, 7 H). 6.29 (d. J=l.l Hz, 1 H). 5.40 (s.' 
1 H). 5.14 (s, 2 H). 2.08 (s. 2 H). 1.85 (s. 2 H). 1.22 (s. 2 H). 1.16 (s. 2 H); 
HRMS calcd for C28H27NO2F2S is 495.1680. Found 495.1682. 

Examnle 3Q7 

2■5-d^^^Ydm-7-^rPmo-9-hvd^oxv.|0-chlom-?,^4 -trimethvl.^S-a11vl.lf^ . 
MS (DCI/NH3) m/z 448 (M+H)+; 

'h NMR (300 MHz. DMSO) 5 10.03 (s. 1 H). 7.90 (d. J = 8.5 Hz. 1 H), 7.00 (app s. 2 
H). 6.63 (d, / = 8.4 Hz. 1 H). 6.43 (br s, 1 H), 5.92-5.77 (m. 2 H). 5.47 (br s, 1 H). 
5.11-4.97 (m. 1 H). 2.44-2.26 (m. 2 H). 2.19 (s. 3 H). 1.22 (s, 3 H), 1.18 (s. 3 H); 

C NMR (125 MHz. DMSO-de) 5 156.7. 150.2. 148.6. 144.0. 139.1. 136.3, 135.5, 
130.8. 129.2. 124.4. 117.6. 115.9. 115.2, 114.0. 111.6. 75.9, 51.6, 48.3, 35.5. 29 8. 
27.9, 24.0; 

HRMS (FAB) calcd m/z for CzaHzi'^BrClNOz: 445.0444 (M)+. Found: 445.0436. 
HRMS (FAB) calcd m/z for C22H2i"BrClN02: 447.0424 (M)+ Found: 447.0413. 
Anal. Calcd for QjHziBrCINOa: C, 59.15; H. 4.74; N. 3.14. Found: C. 59.31; H. 4.85; 
N. 3.22. 

Example 398 

2 . 5-(>ihYdro-9-hY(iroxv-10-methnxv-?2.4-trim..thyl--^ .n-hvrfmTvph,.nyn.lTf. 
rnbenzonvninor3.4-nqnii|o)inf 
MS (DCI/NH3) m/z416(M+H)+; 

IH NMR (400 MHz. DMS0-d6) 9.22(s. IH). 8.56(s. IH). 7.92(d. IH). 6.98(t. IH). 
6.71(d. IH). 6.64(d, IH). 6.58(m. 2H). 6.54(dd. IH), 6.44(d. IH). 6.22(d..lH). 6.22(s. 
IH). 5.27(s. IH). 2.56(s. 2H). 1.82(s. 2H). 1.24(s. 2H). 1.12(s, 2H). 
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Example -^QO 

2.5-dihvdro-9-inethvlthiomp.rhnxv-in-m>.thnxv-2.2.4-trimftrhvl-S.n- 

rmethvlthio>methnxvphftnvlV1H.rnhPn7n pvranon.4-flqninnlin p 
MS (DCI/NH3) m/z 526(M+H)+ 

IH NMR (400 MHz. DMS0-d6) 7.94(d. IH), 7.14(t. IH), 6.82-6.70(m, 6H), 6,50(d, 
IH). 6.24(s. IH). 5.29(s. IH), 5.16(s, 2H). 5.14(s. 2H). 2.61(s, 2H), 2.14(s. 2H), 
2.08(s. 2H), 1.82(s. 2H). 1.24(s, 2H). 1.16(s. 2H). 

Examplg 4(X) 

2.S-dihvdro-9-hvdroxv-10-methoxv.2 2 4-trimethvl-S.r^-rmethvlthini n ethnYvYh»'nvlV1H. 

rnhenrnpvrannn 4-flquinoline 
MS (DCI/NH3) m/z 476(M+H)+; 

IH NMR (400 MHz, DMS0-d6) 8.58(s, IH), 7.92(d, IH). 7.12(t, IH). 6.82-6.6.71(ni, 
4H), 6.62(s, IH). 6.42(d. IH), 6.26(d. IH), 6.25(s. IH), 5.28(s, IH), 5.l2(s, 2H). 
2.55(s. 2H), 2.07(s, 2H), 1.84(s. 2H). 1.22(s, 2H), 1.15(s. 2H). 

Examnle 401 

9-hvdroxv-ia-chloro-5-(nhenvlmethvlenftV2.2 4.trimathvl-lH-2^.riihvHm. 
ri1benzopyrano[3 .4-flquinoline 
IH NMR 5 9.48 (s, IH). 7.98 (m. IH). 7.42 (in. IH), 7.22 (m. 5H), 7.00 (m, IH). 6.71 
(m, IH), 6.52 (m, IH), 6.42 (m. IH). 5.47 (m, 0.5H). 5.12 (m, 0.5H). 1.96 (s, 2H), 
1.02 (s. 2H), 0.85 (s, 2H); mass spectrum (DCI) m/z: 416 (M + 1); Calcd for 
C26H22CINO2: 415.1229. Found: 415.1229. 

Example 402 

2.5-dihvdro-9-hvdroxv- 1 0-methnx v-2.2. 4-trimethvl-S-f r2-N N- 
diinethYlcarhamovloxv1nhenvn-lH-rnhen7n pvranor3.4-flqiiinnlina 
MS (DCI/NH3) 504(M+NH4)+, 487(M+H)+; 

IH NMR (400 MHz, DMS0-d6) 8.59(s, IH), 7.92(d. IH), 7.22(t, IH), 7.09(d, IH). 
6.91(dd, IH), 6.8 l(t, IH), 6.72(d, IH). 6.66(d. IH). 6.44(d. IH). 6.24(d. IH), 6.27(s, 
IH), 5.28(s. IH), 2.55(s, 2H), 2.949s. 2H). 2.82(s, 2H). 1.81(s, IH), 1.24(s, 2H). 
1.12(s, 2H). 

Example 40^ 

2.5-dihvdro-9-N.N-dimethv]carhamnvloxv-in-mfft hoxv-2.2.4-trimethvN5-ff2-N.N- 
dimethvtcarhamovloxvlphenvn.lH-rnhft nzopvranofl.4-nquinnlinft 
MS (DCI/NH3) 575(M+MH4)+; iH NMR (400 MHz, DMS0-d6) 7.90(d, IH). 7.25(t. 
IH). 7.11(d. IH), 6.95(dd. IH). 6.85(s. IH). 6.79(s, IH). 6.75(d. IH). 6.71(d, IH), 
6.52(d, IH), 6.49(s. IH). 5.41(s, IH), 2.52(s. 2H), 2.02(s, 2H). 2.94(s. 2H), 2.89(s, 
2H). 2.85(s. 2H), 1.84(s, 2H), 1.25(s, 2H), 1.1 5(s, 2H). 
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Example 404 

2.5-dihvdro-9-hvrirnxv-10-chloro-2.2.4-trimprhvU 5-ethvl-lH-fnbenznpvrannn4- 

flquinoline 

»H NMR (300 MHz, DMSO-de) 5 9.59 (s. IH). 7.91 (d, 7 = 8 Hz, IH), 6.75 (s, 2H). 
6.62 (d. / = 8 Hz. IH). 6.29 (d. 7 = 2 Hz. IH). 5.46 (m. 2H). 2.14 (s. 3H). 1.57 (m. 
2H). 1.19 is. 3H). 1.15 (s. 3H). 0.89 (t, 7 = 7 Hz. 3H): Hi Res MS (APCI) m/e calc'd for 
C21H22NO2CI: 355.1339. found 355.1353. 

Example 405 

2.5-dihvdrQ-9-hvdrQXV- 1 Q-chloro-2.2.4-trimethvl-5-i s oDronvl- 1 H-r 1 Ihenmpvrannn 4. 

flquinoline 

»H NMR (300 MHz, DMSO-de) 8 9.57 (s. IH). 8.02 (d. 7 = 8 Hz. IH). 6.76 (s, 2H). 
6.65 (d. 7 = 9 Hz. IH). 6.45 (s, IH). 5.45 (s. IH). 5.32 (d. 7 = 9 Hz, IH). 2.17 (s. 3H). 
1.70 (m, IH). 1.30 (s. 3H). 1.02 (s. 3H). 0.92 (d, 7 = 6 Hz. 3H). 0.67 (d. 7 = 6 Hz, 3H); 
HRMS(APCI) m/e calc'd for C22H24NO2CI: 369.1496, found 369.1492. 

Example 406 

9-hvdrQXV-10-methoxv-5-fnhenvlmethvleneV:>2 4-trimethvl.lH- 2.S-dihvdm. 
fnhenznpvrannn.4-nquinnlinft 

MS (DCI/NH3) 412 (M+H)+; 

IH NMR (200 MHz, DMS0-d6). 5 8.92 (s, 1 H), 8.12 (d, 7=8.8 Hz. 1 H). 7.62 (d. 7=8.8 
Hz. 2 H). 7.22-7.15 (m, 2 H). 6.77 (d. 1 H). 6.69 (d. 1 H). 6.66 (d. 1 H). 6.52 (s. 1 H). 
5.46 (s. 1 H). 5.29 (s, 1 H). 2.65 (s. 2 H). 1.90 (s. 2 H). 1.20 (s. 6 H); 
HRMS calcd for C27H25NO2 is 41 1. 1824. Found 41 1. 1821. 

Example 407 

2.5-dihvdrO-9-hvdroxv- 1 0-chloro-2.2.4-trimethyl- S-hutvl- 1 H-rnhenzopyrannf^ 4- 

flquiinQliing 

IH NMR (300 MHz. DMSO-de) 5 9.55 (br s. IH). 7.91 (d. 7 = 9 Hz. IH). 6.74 (s. 2H). 
6.61 (d, 7 = 8 Hz, IH). 6.26 (d, 7 = 1 Hz. IH). 5.56 (dd. 7 = 1 1. 2 Hz. IH), 5.45 (br s, 
IH). 2.15 (m. 3H). 1.64 (m. IH). 1.46 (m. IH). 1.31 (m. 4H). 1.19 (s. 3H). 1.15 (s. 
3H). 0.78 (t, 7 = 7 Hz. 3H); MS (DCI/NH3) m/e (M+H)+ 384. 

2.5-dihYdro-9-h vdroxv- 1 n-mpthoxv-2.2.4-trim ethvl-5-f l -thiazol-2.vn. 1 H- 
rnhen7.npvrannri.4-nquinnlinp. 
IH NMR (300 MHz, DMSO-dg) 5 8.72 (s, IH), 8.02 (d, 7 = 8 Hz, IH), 6.88 (s, IH), 
6.70 (d, 7 = 8 Hz, IH), 6.68 (d, 7 = 8 Hz. IH), 6.61 (d, 7 = 9 Hz, IH), 6.54 (s, IH), 
6.20 (s. IH), 5.49 (s. IH), 3.72 (s, 3H), 2.57 (s, 3H), 2.30 (s, 3H), 1.33 (s, 3H), 1.14 
(s. 3H); 13c NMR (75 MHz, DMSO-de) 5 182.9. 182.5. 181.3, 179.8, 169.8, 167.9, 
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165.5. 163.8, 154.6. 154.4. 153.6. 151.7, 151.3. 150.0. 127.0. 96.8, 87.2, 67.6. 65.7, 
60.3; MS (DCI/NH3) (M+H)+ 322. 

Example 409 

2.5-d i hvdro-9-hvdroxv-10-rhloro-2.2.4-trimethvl-')-<-2-m e thvlpropvlV1Tf- 
5 rnben2opvranon.4-nqiiinnlinp 

IH NMR (300 MHz. DMSO-de) 5 9.59 (br s. IH). 7.91 (d. 7 = 9 Hz. IH). 6.75 (d. 7 = 8 
Hz, IH). 6.73 (d, 7 = 8 Hz. IH), 6.62 (d. 7 = 8 Hz. IH), 6.28 (d. 7 = 2 Hz, IH), 5.70 
(dd. 7 = 12. 2 Hz, IH). 5.45 (br s, IH), 2.17 (s. 3H), 1.68 (m. 2H). 1.23 (m, 2H), 1.19 
(s, 3H). 1.15 (s, 3H), 0.98 (d. 7= 6 Hz, 3H). 0.75 (d. 7 = 7 Hz, 3H); MS (DCIWH3) m/e 
10 (M+H)+ 384. 



, ^d i hYdro-9-hvdroxvmethvl-lO-chloro-2.2.4-trimethvi-«>o]ivi- iH-riiiv.nTnpvrannn 4- 



MS (DCI/NH3) m/z 381 (M)+; 
15 'H NMR (500 MHz. DMSO) 5 7.91 (d, 7 = 8.4 Hz, 1 H), 7.30 (d, 7 = 8.5 Hz. 1 H). 6.90 
(d, 7 = 8.4 Hz. 1 H), 6.64 (d, 7 = 8.5 Hz, 1 H), 6.32 (br s. 1 H). 5.90-5.73 (m, 2 H), 
5.47 (br s. 1 H). 5.28 (t, 7 = 5.1 Hz, 1 H), 5.04 (dd. 7 = 10.2. 1.1 Hz, 1 H). 4.97 (dd. 7 = 
10.2. 1.1 Hz, 1 H). 4.64-4.50 (m. 2 H), 2.46-2.25 (m. 2 H), 2.17 (br s, 3 H), 1.21 (s. 3 
H), 1.16 (s,3H); 

HRMS (FAB) calcd m/z for C23H24CINO2: 381.1496 (M)+. Found: 381.1495._ 

Example 41 1 

2.5-dihYdrQ-9-hvdr0XV- 1 0-ch1om-?.2.4-trimftthvl. S-propvl. 1 H-r nhenznpvrannn.4- 

flquinoline 

>H NMR (300 MHz. DMSO-de) 5 9.55 (s. IH). 7.90 (d. 7 = 9 Hz. IH). 6.74 (s. 2H). 
6.60 (d. 7 = 9 Hz. IH). 6.26 (s. IH), 5.59 (d, 7 = 9 Hz. IH). 5.45 (s, IH), 2.15 (s. 3H), 
1.65 (m, IH). 1.38 (m, 3H), 1.19 (s, 3H). 1.15 (s. 3H). 0.82 (t, 7 = 7 Hz, 3H); 13c NMR 
(75 MHz, DMSO-dfi) 5 148.6. 146.1, 143.6. 134.8. 133.4. 127.4. 127.0. 123.9. 116.2. 
115.9, 115.9, 115.2. 113.9. 112.5, 73.9. 49.8. 33.4. 29.4. 28.8. 23.8. 18.7. 13.4; Hi 
Res MS (APCI) m/e calc'd for C22H24NO2CI: 369.1496. found 369.1504. 

Example 412 

9-hYdmXY-10-methoxv-5-rn-flnnronhenv11niethvleneV2.2.4-trimpt hvl.lH-2.5-dihvdrn- 

rilhenzopyranor3.4-nqiiinnline 
IH NMR (200 MHz. DMSO-d6) 5 9.04 (s, IH). 8.22 (d, IH). 7.62-7.27 (m. 2H). 7.10- 
7.02 (m, IH), 6.86 (d. IH). 6.78 (d, IH). 6.72 (d, IH), 6.70 (s, IH), 5.56 (s. IH). 5.46 
(s, IH), 2.72 (s, 2H), 1.96 (s. 2H). 1.27 (s, 2H). MS (DCI/NH3) m/z 420 (M+H)+; 



Example 410 



flquinnline 
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Anal, calcd for C27H24N02F* 0.25 H20: C. 75.51; H. 5.62; N. 2.26. Found: C, 74.84; 

H, 6.17; N.2.91. 

Example 411 

9-hvdroxv-10-chloro-5-ff2-nvridvninethvlBnftV!?2.4-triinethvl.l H-2S-dihvrim- 
f 1 lben2onvranora.4-nquinnline 
MS (DCI/NH3) ra/z 417 (M+H)+: 

IH NMR (200 MHz. DMSO) 5 9.79 (br s. 1 H), 8.51 (ddd, J=5.9, 1.6, 1.0 Hz. 1 H). 
8.42 (d, J=8.6 Hz, 1 H). 8.24 (dt, J=7.8. 1.0 Hz. 1 H). 7.52 (td, J=7.8. 1.7 Hz, 1 H). 
7.22 (ddd. J=7.7. 5.8. 1.2 Hz. 1 H), 7.00 (d. J=8.5 Hz. 1 H), 6.88 (d, J=8.6 Hz, 1 H), 
6.81 (d. J=8.5 Hz. 1 H), 6.62 (br s. 1 H). 5.71 (s. 1 H). 5.51 (br s. 1 H). 2.00 (br s. 2 
H). 1.28(brs. 6H); 

13C NMR (125 MHz, DMS0-d6) 5 152.5. 149.7, 146.4. 145.7, 126.5. 126.1, 122.7. 
128.7, 128.2, 122.0. 122.4, 121.5. 118.2, 117.7, 117.6, 116.5, 115.5, 114.8, 114.4, 
114.1, 112.9, 49.5. 29.7, 28.1, 21.2; 

HRMS (FAB) calcd m/z for C25H21CIN2O2: 416.1291 (M)+. Found: 416.1288. 

Example 414 

rel-f^SVg-hvdrnxv-^-rnSVn-hvdr oxvmethvncyclohexen-l-vn- lO-methnxv-2.2.4- 
trimethvl-2.5-dihvdro-lH-rnhen7opvranon.4-nquinr)line 
IH NMR (200 MHz, DMS0-d6). 8 8.49 (s, 1 H). 7.99 (d, 7=8.5 Hz. 1 H). 6.64 (d. 7=8.5 
Hz, 1 H). 6.58 (d. 7=8.5 Hz, 1 H), 6.47 (d, 7=8.5 Hz, 1 H). 6.21 (br s. 1 H). 5.99 (br s. 
1 H). 5.40 (br s. 1 H). 5.26-5.21 (ra, 1 H), 4.81-4.72 (m, 2 H). 4.02-4.02 (m. 1 H). 
2.61-2.58 (m. 1 H). 2.52 (s. 2 H). 2.00-2.95 (m. 1 h). 2.21 (s, 2 H), 1.61-1.40 (m. 4 H). 

I. 22 (s. 2 H). 1.28-1.24 (m. 2 H). 1.04 (s. 2 H); 

Anal, calcd for C27H21NO4: C. 74.80; H. 7.21; N. 2.22. Found: C. 74.77; H. 7.15; N. 
2.12. 

Example 415 

rel-r5SV9-hvdroxv-5-rnS Vr 1 -methoxvcarhonvncvclohexen-l-vn. 1 n-methnxv-2.2.4- 
trimethvl-2.5-dihvdrQ-lH-fnhenzopvrannf:^.4-flquinnline 
MS (DCI/NH3) 462 (M+H)+; 
IH NMR (200 MHz. DMSO-d6), 5 8.72 (s. 1 H), 8.04 (d, J=8.5 Hz, 1 H), 6.90-6.87 (ra, 
1 H). 6.67 (d. J=8.5 Hz. 1 H), 6.64 (d. J=8.5 Hz. 1 H). 6.52 (d, J=8.5 Hz, 1 H). 6.25- 
6.29 (m. 1 H). 5.50-5.44 (m, 2 H), 4.06-4.00 (m, 1 H), 2.66 (s, 2 H). 2.62 (s. 2 H). 
2.20-2.27 (m. 1 H), 2.18-2.05 (m. 1 H). 2.12 (s. 2 H). 1.72-1.60 (m. 2 H). 1.25-1.24 
(m, 2 H), 1.20 (s. 2 H), 1.04 (s. 2 H); 
HRMS calcd for C28H21NO5 is 461.2202. Found 461.2196. 

Anal, calcd for C28H21NO5 . 0.25 H20: C. 72.15; H, 6.81; N, 2.00. Found: C, 72.06; 
H. 7.06; N. 2.82. 
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Example 41^ 

2.5-dihvdrQ-9-hvdroxv-10-mftfhoxv-2.2 4.trim^ thvi..s-r^S-riirhlnniph^nYiviH - 
fnbenzonvrannf:^.4-flqiiinnliq^ 

MS Da m/z 468 (M+H)+; 
5 IH NMR (200 MHz. DMSO), 6 8.69 (s. 1 H). 7.96 (d, J=8.8 Hz. 1 H). 7.44 (t. J=1.8 
Hz. 1 H). 7.17 (d. J=1.8 Hz. 2 H). 6.76 (d. J=8.4 Hz, 1 H). 6.70 (s. 1 H). 6.48 (d, J=8.8 
Hz. 1 H). 6.28 (d. J=8.8 Hz. 1 H). 6.25 (d. J=1.5 Hz. 1 H). 5.41 (s. 1 H), 2.57 (s. 2 H). 
1.82 (s. 2 H). 1.25 (s. 2 H). 1.14 (s. 2 H); 13C NMR (200 MHz. DMSO). 5 145.9. 
145.2, 142.6. 142.1. 122.7. 122.0. 128.8. 127.6. 127.2. 127.1. 126.6. 118.2. 117.9. 
10 117.2, 114.5, 112.2. 72.7, 59.0. 49.8. 29.6, 28.2. 22.2. 

HRMS calcd for C26H23CIFNO3 is 467.1066. Found 467.1064. 

ExaniplR417 

f-) f5.S . 3'.S) 2 , ^-dihvdrQ-9-hvdrnxv.1Q-chlorn-2 2 4. t rimethvl-->-n.tnethvlpvrlnh^vfn .<^- 
vl V 1 H-f 1 ]hprf y^pvrannR 4.f)qiiinf)linft 
IS MS (DCI/NH3) ra/z 422 (M + H)+; 

'H NMR (300 MHz. DMSO) 5 9.55 (s. 1 H). 8.02 (d. J = 8.4 Hz. 1 H), 6.77 (app s. 2 
H). 6.68 (d, / = 8.4 Hz. 1 H). 6.41 (br s. 1 H), 5.50-5.42 (m. 2 H). 4.88 (br s. 1 H). 
2.23-2.15 (m, 1 H). 2.07 (br s, 3 H). 1.91-1.80 (m. 2 H). 1.76-1.63 (m. 2 H). 1.60-1.46 
(m, 1 H), 1.50 (br s, 3 H), 1.38-1.28 (m, 1 H), 1.30 (s, 3 H). 1.09 (s. 3 H); 
20 "C NMR (125 MHz. DMSO) 5 148.6, 145.7. 143.7, 135.8. 133.7, 132.6. 128.2. 126.8. 
123.7. 120.2, 117.7, 115.9 (2), 115.3. 114.1. 112.4. 75.6. 49.5. 36.3. 29.6. 29.3. 27.5, 

25.1, 24.2, 23.7, 20.2; 

HRMS (FAB) calcd m/z for C26H28CINO2: 421.1809 (M)+. Found: 421.1810. 

Example, 41 S 

f-)f5tS.3'R)2.'>-dihvdrO-9-hvdroxv-10.chlnrn-?2.4-trimftrhv1. 5 -<'l-mftthvlrvclohexRn-^- 

vn-1 H-n lhfin7npyrannn.4-qqninn|inft 

MS (DCI/NH3) m/z 422 (M + H)+; 

'H NMR (300 MHz. DMSO) 6 9.58 (s, 1 H). 8.05 (d. J = 8.4 Hz. 1 H). 6.79 (ABq. J = 
8.0 Hz, AnAB = 14.4 Hz, 2 H), 6.67 (d. J = 8.3 Hz. 1 H), 6.47 (br s. 1 H). 5.49-5.46 (m. 
2 H), 5.35 (d, J = 8.9 Hz, 1 H), 2.28-2.15 (m, 1 H), 2.12 (br s. 3 H), 1.93-1.80 (m. 1 
H). 1.78-1.63 (m, 2 H), 1.64-1.51 (m. 1 H). 1.62 (br s. 3 H). 1.31 (s, 3 H).1.25-1.13 
(m, 2 H), 1.04 (s, 3 H); 

'^C NMR (125 MHz, DMSO) 5 148.7, 145.8, 144.2, 135.1. 134.0, 132.1, 127.9, 126.7, 
123.7, 121.4, 118.0. 116.0 (2). 115.4. 114.2, 112.4. 103.4. 76.4. 49.5, 37.1, 29.5, 

27.2. 24.5, 23.8 (2). 21.6; 

HRMS (FAB) calcd m/z for C26H2gaN02: 421.1809 (M)+ Found: 421.1816. 
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Examnle^lQ 

M fSR.3'S) 2.5-dihvdro-9-hvdmxv. 1 0-chlnm-9.2.4-trimftthvl - 5-f 1 -methylrvclohRTPn-^. 

Y n- 1 H-r 1 1hen7<invninor:^.4.nqinnnlin,. 
[aJo" +237.8 » (c = 0.5, CHCI3); 
5 MS (DCI/NH3) m/z 422 (M + H)+; 

'H NMR (300 MHz, DMSO) 5 9.58 (s. 1 H). 8.05 (d. J = 8.4 Hz. 1 H), 6.79 (ABq, / = 
8.0 Hz, Adab = 14.4 Hz. 2 H). 6.67 (d, J = 8.3 Hz, 1 H), 6.47 (br s, 1 H). 5.49-5.46 (m. 
2 H). 5.35 (d. J = 8.9 Hz, 1 H), 2.28-2.15 (m. 1 H). 2.12 (br s. 3 H), 1.93-1.80 (ra. 1 
H), 1.78-1.63 (m. 2 H). 1.64-1.51 (m, 1 H), 1.62 (br s. 3 H), 1.31 (s. 3 H),1.25-1.13 
10 (m, 2 H). 1.04 (s, 3 H); 

NMR (125 MHz. DMSO) S 148.7. 145.8. 144.2, 135.1. 134.0. 132.1. 127.9. 126.7, 
123.7. 121.4. 118.0, 116.0 (2), 115.4. 114.2, 112.4. 103.4. 76.4. 49.5. 37.1. 29.5. 
27.2, 24.5. 23.8 (2). 21.6; 

HRMS(FAB)calcdin/zforC26H28ClN02: 421.1809 (M)+ Found: 421.1806. 

Example 420 

(l-)f5R . 3'R) 2..5-dihV(1rQ-9-hvdroxv-10-ch1nrn.2 2 4. trimethv]-5-f1-niethv1rvrlnt,PT.>n.^. 

V 1 V I H-f 1 1hen7onvmnor3.4-nqiiinftlinft 

[a]D^ +147.5 ° (c = 0.2, CHCI3); 

MS (DCIWH3) m/z 422 (M + H)+; 
20 'H NMR (300 MHz, DMSO) 5 9.55 (s. 1 H), 8.02 (d. J = 8.4 Hz. 1 H). 6.77 (app s, 2 

H). 6.68 (d. / = 8.4 Hz. 1 H). 6.41 (br s, 1 H). 5.50-5.42 (m. 2 H). 4.88 (br s. 1 H), 

2.23-2.15 (m, 1 H). 2.07 (br s. 3 H). 1.91-1.80 (m, 2 H), 1.76-1.63 (m. 2 H). 1.60-1.46 

(m. 1 H), 1.50 (br s, 3 H), 1.38-1.28 (m. 1 H). 1.30 (s. 3 H), 1.09 (s. 3 H); 

"C NMR (125 MHz, DMSO) 5 148.6. 145.7. 143.7. 135.8. 133.7. 132.6. 128.2. 126.8. 
25 123.7. 120.2, 117.7, 1 15.9 (2), 115.3, 114.1. 112.4. 75.6. 49.5, 36.3, 29.6, 29.3. 27.5, 

25.1, 24.2, 23.7, 20.2; 

HRMS(FAB)calcdm/2forC26H28ClN02: 421.1809 (M)+. Found: 421.1794. 

Example 421 

ft/-) 2.5-d i hYdrP-9-r4-N.N-d imethvlamino -4- oxo - h» tanovlnxvV 1 n-chlnm-2.2.4-trimftthv1. 
30 5-allvl- 1 H-rnhen7nnvrannn.4.flqiiinnlinft 

MS (ESI) m/z 495 (M+H)+; 

IH NMR (200 MHz. DMS0-d6) 6 7.90 (d. IH), 6.99 (d, IH), 6.92 (d. IH), 6.64 (d,lH), 
6.42 (s. IH), 5.81-5.76 (m. 2H). 5.48 (s. IH), 5.07-4.94 (m. 2H), 2.99 (s, 2H). 2.84 (s, 
2H). 2.82-2.68 (m. 4H). 2.41-2.27 (m. 2H), 2.18 (s, 2H). 1.20 (s. 2H), 1.17 (s, 2H). 
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Examplf. 42? 

(-) 2.5-tlihYdrQ-9-hv(1roxv.|0-chlnrn.? ? 4.t rimethvl-5-cvglnpP.,t Yl-m- 
fnhen7npvmnnf^ 4-f1l1linTT!'nf 
MS (DCI/NH3) ra/z 296(M+H)+; 
5 IH NMR (400 MHz, DMSad6) IH NMR (200 MHz. DMS0-d6) 5 9.50 (bs, IH). 8.04 
(s, IH). 6.77 (d. IH). 6.72 (d. IH). 6.65 (d. IH). 6.42 (d. IH), 5.50 (s. IH), 5.42 (d, 
IH) 2.18-1.08 (in, 18H). 

Examnle4'?^ 

2.5-dihYdr(h9-f4-NN-<1imeThv1nmino-4.0XO-h.itannyln T vVin.mAthnry.2.2.4.trim>.thy 
^0 (^methvlethvn-lH-rnhf>n7^ pv^^ann^4-f| ^.n^rT|iT^p 

Jh NMR (400 MHz, DMS0-d6) 5 7.92 (d, J=8.5, IH). 6.83 (d, J=8.5, IH), 
6.71-6.65 (m. 2H), 6.31 (d. J=1.7, IH). 5.46 (br m. IH). 5.37 (d. J=9.7, IH), 3.61 (s, 
3H), 3.00 (s, 3H), 2.84 (s, 3H). 2.80 (m, 2H). 2.70 (m. 2H). 2.17 (s. 3H), 1.80 (m. 
IH). 1.31 (s. 3H), 1.03 (s. 3H). 0.95 (d. J=6.4. 3H), 0.65 (d, J=6.8. 3H): 13C NMR 
15 (125 MHz. DMS0-d6) 5 171.5. 170.4. 149.0. 148.0. 145.6. 138.3, 133.6, 131.0, 127.9, 
125.8. 120.7. 118.2. 118.2, 115.4, 113.4. 112.1. 78.0. 60.0. 49.4. 36.4. 34.9. 30.9, 
29.6, 28.9. 27.6. 27.3. 23.8, 19.4. 17.8; MS (ESI/NH3) m/e 493(M+H)+. 515(M+Na)+; 
HRMScalcdm/z for C29H26N2O5: 492.2624. Found: 492.2613. 

ExamplR 424 

20 2 . 5-d i hYdrO-9-r4-N.N-dinij^thvlarnino-4-oxo-hutnnovlnYvV1fV. n ,ethnvv-S-rp>,ff pY|mf.thYlV 

2.2.4-trimRfh vl- 1 H-F I IKpntonvrannR 4- nqiiinnlinf. 
IH NMR (500 MHz. DMS0-d6) 6 7.90 (d. J=8.8. IH). 7.29-7.26 (m, 2H), 7.21 
(m. IH), 7.09 (d, J=7.0. 2H), 6.89 (d, J=8.8, IH). 6.66 (d. J=8.8, IH). 6.60 (d. J=8.8. 
IH). 6.25 (d. J=1.8. IH). 5.98 (dd, J=10.1, 2.5. IH). 5.42 (s. IH). 2.67 (s. 2H). 2.01 
25 (s. 2H), 2.97 (in, IH), 2.85 (s, 2H). 2.84-2.81 (rn, 2H). 2.72-2.69 (m, 2H). 2.22 (s, 

2H). 1.17 (s. 2H). 1.14 (s, 2H); 13C NMR (125 MHz, DMS0-d6) 5 171.5. 170.4. 148.2. 

148.1, 146.2, 128.4. 127.6, 122.4, 121.9, 128.9, 128.2. 127.2, 126.2, 126.2, 120.8, 

118.2. 116.2. 115.2. 112.9, 112.6. 74.8, 60.1, 49.7, 28.2, 24.9, 29.2. 29.1. 28.9. 27.6. 
24.2; MS (ESI/NH3) m/e 541(M+H)+. 562(M+Na)+; Anal. Calcd for C33H36N2O5: C 

30 72.21, H 6.71, N 5.18. Found: C 72.87. H 6.97. N 4.90. 

Example 4?'> 

2.5-dihYdrO-9-f4-N N-dimethvlamino-4-oxo-hntn n ovloxv'>-in-methnxv.7 2 4.ffimethvl-^- 
f2-thienvn-lH-rnhffn7npvrann[1 4.f{qn^nr.i;n>. 
IH NMR (500 MHz, DMS0-d6) 5 7.90 (d, J=8.4. IH). 7.40 (dd. J=5.0. 1.3. IH), 
35 6.96 (s. IH). 6.86 (m, IH). 6.80 (m. IH), 6.74-6.71 (m. 2H). 6.57 (d. J=8.4. IH), 6.32 
(d. J=1.8. IH). 5.41 (s. IH). 3.58 (s, 3H), 2.98 (s. 3H), 2.83 (s, 3H), 2.77-2.74 (m, 
2H), 2.68-2.65 (m. 2H). 1.95 (d, J=I.l. 3H), 1.23 (s. 3H). 1.15 (s. 3H); I3C NMR (125 
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MHz, DMSO-d6)6 171.1. 170.2. 148.6. 147.5. 146.0. 142.8, 138.4, 132.8, 130.1, 
128.0. 127.2. 126.3. 126.1. 125.9, 125.8, 120.4, 118.4, 116.8, 115.8, 114.3. 112.3. 
70.9, 59.5, 49.7. 36.2, 34.7, 29.5, 28.7. 28.5. 27.4. 22.8; MS (ESI/NH3) ta/e 
533(M+H)+. 555(M+Na)+; Anal. Calcd for C20H22N2O5S: C 67.65, H 6.06, N 5.26. 
5 Found: C 67.48, H 6.16, N 5.07. 

Example 426 

2.S-dihvdro-9-f4-N.N-dimethv1aminnhiitannvlnxvVin-mpthnTv.2.2.4-trimPthvl-S-f2- 
DrODCnvn- 1 H-r nhen7.onvranor3.4-nquinnlinp. 
IH NMR (500 MHz. DMS0-d6) 5 7.85 (d. J=8.4, IH). 6.86 (d, J=8.4, IH). 
10 6.68-6.61 (m. 2H), 6.25 (d, J=1.5. IH), 5.86-5.78 (m. 2H), 5.46 (s, IH), 5.06-4.98 (m, 
2H), 2.61 (s. 2H). 2.62 (t. J=7.1, 2H). 2.47 (m. IH). 2.22 (t, J=7.0, 2H). 2.25 (m, IH). 
2.18 (s, 2H), 2.16 (s, 6H), 1.80 (m, 2H). 1.18 (s. 2H), 1.17 (s. 2H); 13C NMR (125 
MHz, DMSO-d6) S 171.8. 148.4, 147.9, 146.2, 128.5, 124.0. 122.5, 122.1. 127.2. 
126.2, 120.7. 118.2, 117.2. 116.2. 115.0. 112.8, 112.6. 72.6. 59.9. 58.0. 45.1, 26.6. 
15 21.1, 29.2. 29.0, 22.8. 22.5; MS (ESUNHJ) m/e 477(M+H)+; Anal. Calcd for C29H36N- 
204: C 72.08. H 7.61, N 5.88. Found: C 72.77, H 7.74. N 5.64. 

Example 427 

9-f2-ethQXV-2-OXO-ethvlaminncnrhonvn-nxv-10-methnxv-S- n-nropenvn-2.2.4-trimethvl- 
lH-2.5-dihvdro- F 1 1hen7onvranon.4-fit]ninnlinP. 
20 MS (DCI/NH3) 5 10 (M+NH4)+, 492 (M+H)+, 264; 

IH NMR (200 MHz, DMS0-d6), 5 8.21 (t. J=6.0 Hz, 1 H), 7.86 (d J=8.5 Hz, 1 H), 
6.86 (d. J=8.5 Hz. 1 H). 6.64 (d. J=8.5 Hz, 1 H). 6.62 (d, J=8.5 Hz. 1 H), 6.29 (d, 
J=l.l Hz, 1 H), 5.90-5.76 (m. 2 H). 5.45 (br s. 1 H). 5.04 (dd. J=10.2, 1.8 Hz. 1 H), 
4.99 (dd, J=17.2, 1.8 Hz. 1 H). 4.12 (q, J=7.0 Hz. 2 H). 2.85 (d. J=6.0 Hz, 2 Hz), 2.65 
25 (s. 2 H), 2.20-2.22 (m. 2 H), 2.17 (d, J=l.l Hz, 2 H), 1.21 (t. J=7.0 Hz, 2 H), 1.18 (s, 2 
H), 1.17 (s. 2 H); 

Anal, calcd for C28H22N2O6: C, 68.28; H, 6.55; N. 5.69. Found: C. 67.97; H. 6.59; N. 
5.62. 

Example 428 

30 ft/-) ?.5-dibYdrO-9-f3-aC(i;tnmido-nronanovloxvV10-methn x v-2.2.4-trimethvl-5-allvl-lH. 

rnbenzoDvranor3.4-flquinr>line 

MS (APCI) m/z 477 (M+H)+; 

IH NMR (200 MHz. DMS0-d6) 8 8.04 (t. IH), 7.85 (d, IH), 6.90 (d, IH). 6.68 (d, IH), 
6.64 (d. IH). 6.26 (s. IH), 5.87-5.77 (m, 2H), 5.46 (s, 1H),5.04 (dd, IH), 4.98 (dd, 
35 IH), 2.61 (s, 2H). 2.40 (q, 2H). 2.76 (I, 2H), 2.52-2.44 (m, IH). 2.20-2.24 (m, IH), 
2.18 (s, 2H), 1.84 (s, 2H). 1.18 (s. 2H). 1.17 (s. 2H). 
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Example 429 

(+f-) 2.5-dihvdrQ-9-hvdrOXV- 1 0-chlorQ.2.2.4-triinethvl.S.han7'vl. l H-rnhf>n7Y.pvrannn 4- 

flgmnoline 

5 MS (DCI/NH3) m/z 418(M+H)+; 

IH NMR (400 MHz, DMS0-d6) IH NMR (200 MHz, DMS0-d6) 6 9.70 (bs, IH), 7.99 
(s. IH), 7.20-7.08 (ni. 5H), 6.79 (d, IH), 6.67 (d, IH), 6.62 (d, IH). 6.19 (d, IH). 5.86 
(dd. IH), 5.44 (s. IH) 2.98-2.84 (ra. 2H), 2.22 (s, 2H), 1.19 (s, 2H), 1.17 (s. 2H). 

Example 430 

10 9-hYdroXV-10-methoxv-')-fnhenvlmethv!ftnRV2.2.4-trimftfh vl-1H-2 5-riitiyrim- 

f llbenzonvranor3.4.flquinnlinfi 

(DCI/NH3) 412 (M + H)+; 

IH NMR (300 MHz, DMSO-de). 5 8.93 (s. 1 H). 8.13 (d. J = 8.8 Hz. 1 H), 7.63 (d. J = 
8.8 Hz. 2 H). 7.32 - 7.15 (m. 3 H). 6.77 (d, 1 H), 6.69 (d. 1 H). 6.66 (d, 1 H), 6.52 (s. 1 
15 H). 5.46 (s, 1 H), 5.39 (s. 1 H). 3.65 (s, 3 H), 1.90 (s. 3 H), 1.20 (s, 6 H); 
HRMS calcd for C27H25NO3 is 41 1.1834, found 41 1.1821. 

Example 431 

9-fdime t h Yl a minOthiOCarbQnvn-oxv-10-methoxv-.5-n-nronenvn-2.9.4-trimerhvl-1H.9S- 
dihvdro- f 1 lhftnrr>pvrannr3.4-nqiiinnlii^ft 

20 MS (DC1/NH3) 451 (M+H)+; 

IH NMR (200 MHz. DMS0-d6). 5 7.84 (d J=8.8 Hz. 1 H). 6.80 (d. J=8.8 Hz. 1 H). 
6.65 (d. J=8.8 Hz. 1 H). 6.62 (d. J=8.8 Hz. 1 H), 6.26 (d, J=1.7 Hz. 1 H), 5.90-5.76 
(m, 2 H), 5.46 (br s. 1 H). 5.04 (dd. J=10.2. 1.8 Hz. 1 H). 4.98 (dd. J=17.2. 1.8 Hz. 1 
H). 2.64 (s. 2 H), 2.29 (s, 2 H). 2.26 (s. 2 H). 2.22-2.22 (m. 2 H), 2.18 (d. J=1.7 Hz. 2 

25 H), 1.18 (s, 2 H), 1.16 (s, 2 H); 

Anal, calcd for C26H20N2O2S.O.5 H20: C, 67.94; H, 6.79; N, 6.09. Found: C, 68.06; 
H, 6.80; N, 6.12. 

Example 432 

fi-M2.5-dihvdro-9-(N-carhamov1.2-aminnacfttnxv'>-10-methn xv-2.2.4-trimftthvl-5-allvl- 
30 lH-rnhen700vranf)r3.4-nqiiinnlinft 
MS (APCI) m/z 464 (M+H)+; 

IH NMR (200 MHz, DMS0-d6) 5 7.78 (d, IH). 6.79 (d, IH), 6.60 (d. IH). 6.57 (d. 
IH). 6.27 (t. IH). 6.18 (bs. IH). 5.80-5.70 (m, 2H). 5.67 (s. 2H). 5.28 (s, IH), 4.97 
(dd. IH). 4.92 (dd. IH). 4.01 (d, 2H). 2.55 (s, 2H), 2.42-2.27 (m, IH), 2.22-2.16 (ra. 
35 IH), 2.10 (s, 2H), 1.1 1 (s, 2H), 1.10 (s, 2H). 
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ExampiR 4-^^ 

W-)2.5-dihYdro-9-(4-ftrhoxv-4-oxo-bMtQxvVin-mftthoicv-2.2.4-frim ethvi.s.anvi.^w- 

rnbenzopvrannn4-fl^iiii^n^i>,» 
IH NMR (200 MHz, DMS0-d6) 5 7.92 (d. IH. J=8Hz). 6.79 (d. IH). 6.62 (d, IH. 
J=8Hz). 6.58 (d. IH, J=8Hz), 6.18 (d. IH, J=2Hz). 5.82 (m. IH). 5.72 (dd. IH. J=2Hz, 
J=9Hz) 5.45 (s. IH), 5.05-4.97 (tn, 2H). 4.08 (q. 2H. J=5Hz). 4.02-2.91 (m, 2H). 2.70 
(s. 2H), 2.50 (t. 2H. J=5Hz). 2.45 (in, IH), 2.21 (m, IH). 2.16 (s. 2H), 2.00 (quin. 2H, 
J=5Hz), 1.19 (t, 2H. J=5Hz). 1.17 (s, 6H). 

Example 4^ 

W-)2.5-dihYdro-9-r4-OXO-nentanovloxvV10-m ethoxv-2.2.4-trimethvl.^-allvl-m- 

rilb6n?iffpyranof3.4-flquinoling 

MS (APCI) m/z 462 (M+H)+; 

IH NMR (200 MHz. DMSOd6) 5 7.78 (d. IH), 6.77 (d, IH). 6.59 (d. IH). 6.57 (d. 
IH). 6.18 (s. IH). 5.80-5.68 (in. 2H), 5.28 (s. IH). 4.96 (dd. IH), 4.92 (dd, IH). 2.54 
(s. 2H). 2.79 (dd, 2H), 2.70 (dd. 2H). 2.41-2.16 (m. 2H). 2.10 (s, 2H). 2.09 (s. 2H), 
1.11 is, 2H). 1.10 (s. 2H). 

Example 4'^5 

2.5-dihYdrO-9-hvdrnxv-10-chlnro-2.2.4-trimethvl-S .n.4.5-trifliinrophenvn-1H. 

rnben2opvranofl.4-nquinnline 
IH NMR 8 9.20 (s. IH). 7.91 (d, IH. J=8.5Hz). 6.92 (m, 2H), 6.88 (m, 2H), 6.57 (d. 
la J=8.5Hz). 6.28 (m. IH), 5.45 (m. IH), 1.81 (s. 2H). 1.29 (s, 2H). 1.09 (s. 2H); 
mass spectrum (DCI) m/z: 458 (M + 1); Caicd for C25H19CIF2NO2: 457.1056. Found: 
457.1054. 

Examplft d'Vi 

2.5-dihvdrO-9-mBthvlthiomethoxv.l0-methnxv.2. 2.4-trimethvl-S-anvl-1H. 
rnhenznnvrannn.4.nqninnlinft 
MS (DCI/NH3) m/z 424(M+H)+: 

IH NMR (400 MHz, DMS0-d6) 7.92(d, IH). 6.88(d. IH). 6.62(d. IH), 6.60(d, IH), 
6.20(s, IH), 5.81(m, IH), 5.74(dd, IH), 5.45(s. IH), 5.24(s, IH). 5.02(d, IH), 4.99(d. 
IH), 2.70(s. 2H). 2.45 (m. 2H). 2.22(s. 2H). 2.18(s, 2H). 1.1 8(s. 2H). 1.17(s. 2H). 

Example 437 

2.5-dihYdrn-9-f4-N.N-diftthvlamino-4-nxn-nentannvlnxvVin.methnTv.2.2.4.trimethv1.S. 
f2-Dronenvn. 1 H-f 1 1hen7npvrannn.4.nqiiinn1ini» 
iH NMR (400 MHz, DMSO-d6) 5 7.84 (d, J=8.5. IH). 6.88 (d, J=8.9. IH), 6.68- 
6.62 (m. 2H). 6.26 (br s. IH), 5.85-5.77 (m, 2H). 5.45 (br s. IH), 5.05-4.97 (m. 2H). 
3.60 (s. 3H). 3.34-3.21 (m. 4H). 2.65 (t, J=7.4. 2H). 2.45-2.41 (m. 3H), 2.27 (m, IH). 
2.17 (s, 3H). 1.90 (m, 2H), 1.18 (s, 3H), 1.17 (s. 3H). 1.12 (t, J=7.0, 3H), 1.02 (U 
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J=7.2. 3H); 13C NMR (100 MHz, DMSO-d6) 5 171.7, 170.3, 148.4, 147.9, 146J, 
138.4. 134.0, 133.5. 132.1. 127.3, 126.1, 120.7, 118.2, 117.2, 116.2, 114.9, 113.8, 
112.6. 73.6, 59.9. 49.8, 41.2. 36.6. 32.7, 30.9, 29.3, 29.0, 23.8, 20.4. 14.2, 13.1; MS 
(ES1/NH2) m/e 533(M+H)+. 555(M+Na)+; Anal. Calcd for C22H40N2O5: C 72.15, H 
7.57. N 5.26. Found: C 72.16, H 7.76, N 5.06. 

Examplfi^-^R 

2 . ^dihYdro-9-f4-N,N-dtmethvlaminn^nTn-pentannvi»vYvin.m.»thnvv. ? -;.4.tri 

(2-PrQnenvl V 1 H-n Ih^nynpyrannf^ ^%1]in^?1inf 
IH NMR (400 MHz. DMS0-d6) 5 7.77 (d. J=8.5, IH). 6.81 (d, J=8.9. IH), 
6.61-6.56 (m. 2H). 6.19 (d. J=1.7, IH), 5.80-5.70 (in. 2H). 5.28 (s, IH). 4.98-4.90 (m, 
2H). 2.71 (s. 2H). 2.90 (s. 2H), 2.76 (s, 2H). 2.58 (t, J=7.4. 2H). 2.28-2.25 (m. 2H). ' 
2.20 (m. IH). 2.10 (s. 2H). 1.84 (m. 2H). 1.11 (s. 2H). 1.10 (s. 2H); 13C NMR (100* 
MHz. DMSO-d6)5l7I.7. 171.2, 148.4. 147.9. 146.2. 128.4. 124.1, 122.5, 122.1. 
127.2. 126.2, 120.7. 118.2. 117.2, 116.2, 114.9, 112.8, 112.6. 72.6. 59.9, 49.8, 26.6, 
15 24.8, 22.8. 21.2. 29.2. 29.0. 22.8. 20.2; MS (ESI/NH3) m/e 505(M+H)+. 527(M+Na)+; 
Anal. Calcd for C30H36N2O5: C 71.40, H 7.19, N 5.55. Found: C 71 20 H 7 19 N 
5.29. 
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Example 439 

2 . 5-dihY<1n>-9-(4-N-PiPPridino-4-oxn-pftntnnnv]nvvV 1 Q -methnYv-^ ?,.4-triint.thvl-S-<'?. 
Pr0nenvn-1H-rilhen7npvran or3.4-flqiiinnlinp^ 
IH NMR (400 MHz. DMS0-d6) 5 7.78 (d. J=8.9, IH), 6.81 (d, J=8.5. IH). 6.61- 
6.55 (m. 2H), 6.19 (d. J=1.7, IH). 5.80-5.70 (m. 2H), 5.28 (s, IH), 4.98-4.90 (m. 2H). 
2.52 (s. 2H). 2.25 (m. 4H). 2.58 (t. J=7.2. 2H). 2.29-2.25 (m. 2H). 2.20 (m. IH). 2.10 
(s, 2H). 1.82 (m, 2H). 1.51 (m, 2H), 1.42 (m, 2H). 1.26 (m. 2H). 1.11 (s. 2H). 1.10 (s. 
2H); 13C NMR (100 MHz. DMS0-d6) 5 171.7. 169.6. 148.4, 147.9. 146.2. 128.4. 
124.0. 122.5. 122.1. 127.2. 126.1. 120.7. 118.2. 117.2, 116.2. 114.9, 1118. 112.6, 
72.6, 59.9, 49.8. 45.8. 41.9. 26.6. 22.8. .21.2. 29.2, 29.0. 26.0, 25.2, 24.0. 22.8. 20.4; 
MS (ESimH3) m/e 545(M+H)+. 567(M+Na)+; Anal. Calcd for C33H40N2O5: C 72.77. H 
7.40. N 5.14. Found: C 72.50. H 7.42, N 4.99. 



Example 440 

2 . 5-dihY(lro-9-r4-N-mr>rphoHno-4-oxo-nentannvlnTv V 10.methnxv-2.2.4-trimethvl-S-n- 
PrOPCnvl)- 1 H-r 1 1henznpvrnn or3.4-nqiiinf>Hn.' 
IH NMR (400 MHz. DMS0-d6) 5 7.77 (d. J=8J. IH), 6.81 (d. J=8.5, IH). 
6.61-6.56 (m. 2H), 6.19 (s. IH), 5.78-5.70 (m, 2H), 5.28 (s. IH), 4.98-4.90 (m. 2H). 
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2.52 is, 2H), 2.50 (ra. 4H), 2.29 (t. J=4.7, 4H), 2.59 (t, J=7.4. 2H), 2.41-2.27 (m. 2H). 
2.20 (m. IH), 2.10 (s. 2H), 1.82 (ra, 2H). 1.1 1 (s. 2H), 1.10 (s, 2H); 13C NMR (100 
MHr. DMS0-d6) 5 171.6. 170.2. 148.4. 147.9, 146.2. 128.4. 124.0, 122.5. 122.1, 
127.2, 126.1. 120.7. 118.2, 117.2. U6.2. 114.9, 112.8, 112.6, 72.6. 66.1. 60.0, 49.8, 
5 45.2. 41.4, 26.6. 22.7. 21.0, 29.2. 29.0. 22.8, 20.2; MS (ESIWH3) m/e 547(M+H)+, 
569(M+Na)+; Anal. Calcd for C32H38N2O6: C 70.21, H 7.01, N 5.12. Found: C 69.99. 
H 7.06, N 4.91. 

Example 441 

(-) 2.5-dihYdrO-9-r4-N.N-dimethvlaminQ-4-oxo-hiitanovloxv'>- 1 n- m ethoxv-2/? 4-trimfl t h Yl- 
10 SfSVnrS)- 1 -CVClonentRn- V v l V 1 H-fl lhenzn pvranon.4.nniiinnlin«. 

MS (APC3) m/z 517 (M+H)+: 

IH NMR (200 MHz, DMS0-d6) 5 7.94 (d, IH). 6.84 (d, IH), 6.69 (d, IH), 6.67 (d, 
IH). 6.22 (s, IH), 5.75 (dd, IH), 5.52 (d, IH), 5.42 (s. IH), 5.17 (dd, IH), 2.62 (s, 
2H), 2.99 (s. 2H). 2.90-2.85 (m. IH), 2.84 (s, 2H), 2.80 (t, 2H), 2.68 (t, 2H). 2.29-2.21 
15 (m, IH), 2.25-2.12 (ra, IH), 2.08 (s. 2H). 1.92-1.74 (m, 2H). 1.20 (s. 2H), 1.08 (s, 
2H). 

Example 442 

l Q-methoxY-9-f allYlnminocarhonvl)oxv-5-f 3-nronftnvn-2.2.4-trime t hvi. 1 h.?. s-HihvHm. 

rnben20Dvranon.4.flquinnline 

20 MS (DC1/NH3) 464 (M+NH4)+, 447 (M+H)+, 264. 

IH NMR (200 MHz, DMS0-d6), 5 7.96 (t. J=5.9 Hz, 1 H), 7.86 (d, J=8.5 Hz, 1 H), 
6.86 (d. J=8 J Hz, 1 H), 6.62 (d, J=8.5 Hz, 2 H), 6.28 (d, J=1.5 Hz, 1 H), 5.90-5.76 
(m, 2 H), 5.45 (br s. 1 H), 5.27-4.97 (ra, 4 H), 2.71 (m, 1 H), 2.64 (s. 2 H), 2.41-2.22 
(m, 2 H), 2.17 (d, J=1.5 Hz, 2 H), 1.18 (s, 2 H), 1.17 (s. 2 H); 

25 Anal, calcd for C27H20N2O4 . 0.25 H20: C, 71.89; H. 6.81; N, 6.21. Found: C. 72.18; 
H, 7.08; N, 5.98. 

Example 443 

10-meth0XY-9-(cvdohexvlaminncarhnnvn-oxv-5-f3-prnpen vn-2.2.4.trimftthvl-lH-2.5- 
dihvdro-r 1 Ihen/nnvrannf 3 4-flqninnltnft 
30 MS (DCI/NH3) 506 (M+NH4)+. 489 (M-i-H)+, 264. 

IH NMR (200 MHz, DMS0-d6), 5 7.86 (d J=8.8 Hz. 1 H), 7.67 (d, J=7.8 Hz. 1 H), 
6.84 (d. J=8.8 Hz. 1 H). 6.62 (d. J=8.8 Hz. 1 H). 6.61 (d. J=8.8 Hz. 1 H). 6.25 (d. 
J=1.0 Hz, 1 H). 5.90-5.76 (m, 2 H), 5.45 (br s, 1 H), 5.04 (dd, J=10.2, 1.8 Hz, 1 H), 
4.99 (dd, J=17.2, 1.8 Hz, 1 H), 4.02 (br s, 1 H), 2.62 (s, 2 H), 2.20-2.22 (m, 2 H). 2.17 
35 (d, J=1.0 Hz. 2 H). 1.86-1.52 (m. 5 H). 1.21-1.22 (m. 5 H), 1.18 (s, 2 H), 1.17 (s, 2 H); 
HRMS calcd for C20H26N2O4 is 488.2675. Found 488.2670. 
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Example 

2.5-dihvdro-9-hvdroxv-10-methoxv-2.2.4-rriniethvi.<i-r^.thmnvn.lH.rnh,.n zonvrannnzL 

flquinnlinft 

IH NMR (300 MHz, DMSO-de) 5 8.57 (s. IH), 7.91 (d, 7 = 9 Hz, IH). 7.35 (dd, 7 = 5. 5 
Hz. IH), 6.99 (d, 7 = 5 Hz, IH). 6.92 (s. IH), 6.68 (d, 7 = 9 Hz, IH), 6.64 (s, IH), 6.44 
(d, 7 = 9 Hz, IH), 6.34 (d, 7 = 9 Hz, IH), 6.21 (s, IH), 5.38 (s, IH), 3.57 (s, 3H), 1.87 
is, 3H), 1.23 (s, 3H), 1.13 (s, 3H); NMR (125 MHz, DMSO-de) 5 183.2, 182.4, 

181.4, 181.1. 170.3. 168.8, 165.3. 165.2. 164.1. 163.9, 163.5, 163.4, 162.6. 155.8. 
154.7, 151.6. 149.6, 108.9. 96.6. 87.3, 67.3. 66.0, 60.6; MS (DCI/NH3) (M+H)*406. 

Examplft 445 

2.^dihYdro-9-hY(lroyv-10-methoxv-2.2.4-trimethvi-'>-r4 -munmphPnvnmethvn-iH. 

f nhen7:npvrnnnr^ 4.f|qiiinn1in^ 
IH NMR (300 MHz, DMSO-de) 5 8.47 (s. IH), 7.94 (d, 7 = 8 Hz, IH), 7.33-7.31 (m, 
IH). 7.13-7-04 (m. 3H), 6.62 (dd. 7 = 9. 8 Hz. 2H). 6.41 (d. 7 = 9 Hz. IH), 6.41 (s, 
IH), 5.82 (dd, 7 = 10, 9 Hz, IH), 5.40 (s, IH). 3.69 (s, 3H). 3.01-2.93 (m, IH), 2.81- 
2.76 (m. IH). 2.20 (s. IH), 1.15 (s. 3H), 1.13 (s, 3H); »3c NMR (75 MHz. DMSO-de) 5 

162.5. 159.2. 145.8, 145.1, 144.0, 142.8, 134.1, 133.4, 132.2, 130.8, 130.7, 127.4, 
126.4. 117.9, 116.4, 116.2. 115.0. 114.7. 114.4, 113.8, 112.5. 74.4. 59.5, 49.7, 37.1, 
29.2, 29.0, 24.3; MS calc'd for C27H26O3NF: m/e 431.1897, found 431.1905LAnalysis 
calc'd for C27H26O3NF 0.30 H2O: C, 74.23; H. 6.14; N, 3.21; found: C, 74.16; H, 
6.44; N, 2.96. 
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WHAT IS CLAIMED IS: 

1 . A compound having Formula I 




H Ri8* 

I, 

or a phamaceutically acceptable salt or prodnig thereof, where 
Rl is -Li-Ra where Li is selected from 

(1) a covalent bond, 

(2) -O-, 

(3) -S{0)r where i is 0, 1, or 2, 

(4) ■C(X)-, 

(5) -NRy- where R7 is selected from 

(a) hydrogen, 

(b) aryl 

(c) cycloalkyl of three to twelve carbons, 

(d) alkanoyl where the alkyl part is one to twelve carbons, 

(e) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(f) alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

(g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituenis 
independently selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons. 

(i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to nitrogen, 
(j) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon uiple bond is not 
attached directly to nitrogen, 

(6) -NR8C(X)NR9- where X is O or S and Rg and R9 are independendy 
selected from 
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(a) hydrogen, 

(b) aryl, 

(c) cycloalkyl of three to twelve carbons, 

(d) alkyl of one to twelve carbons, 

(e) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
independendy selected from aryl or cycloalkyl of three to twelve 
carbons, 

(0 alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 

attached directly to nitrogen, 
(g) alkynyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not 

attached directly to nitrogen, 

(7) -X*C(X)- where X is previously defined and X' is O or S, 

(8) -C(X)X'-, 

(9) -X*CPC)X"- where X and X' are previously defined and X" is 



provided that when X is O, at least one of X' or X" is O, 

(10) -NRgCCX)-, 

(11) -C(X)NR8-, 

(12) -NR8C(X)X'-, 

(13) -X'C(X)NR8-, 

(14) -S02NR8% 

(15) -NR8S02% and 

(16) -NR8SO2NR9- 

where (6)-(16) are drawn with their right ends attached to Ra and 
RAis selected from 

(1) -OH, 

(2) -OG where G is a -OH protecting group, 

(3) -SH, 

(4) -CO2R20 where R20 is hydrogen or alkyl of one to twelve carbons, 

(5) alkoxylcarbonyl, 

(6) -CN, 

(7) halo, 

(8) haloalkoxy of one to twelve carbons, 

(9) perfluoroalkoxy of one to twelve carbons, 

(10) -CHO, 



Oor S, 
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70 (11) -NRtRt where R7 is defined previously and R7' is selected from 

(a) hydrogen, 

(b) aryl, 

(c) cycloalkyl of three to twelve carbons, 

(d) alkanoyl where the alkyl part is one to twelve carbons, 

75 (e) alkoxycarbonyl where die alkyl pan is one to twelve carbons, 

(£) alkoxycarbonyl where the alkyl part is one to twelve carbons and is 
substituted by 1 or 2 aryl groups, 

(g) alkyl of one to twelve carbons, 

(h) alkyl of one to twelve carbons substituted with 1 or 2 substituents 
80 independently selected from 

(i) aryl and 

(ii) cycloalkyl of three to twelve carbons, 

(i) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
85 attached directly to nitrogen, 

(j) alkynyl of three to twelve carbons, 

provided that a carbon of a caifoon-carbon triple bond is not 
attached direcdy to nitrogen, 
(12) -C(X)NR8R9. 
90 (13) -OSO2R1 1 where Ri 1 is selected from 

(a) aryl, 

(b) cycloalkyl of three to twelve carbons, 

(c) alkyl of one to twelve carbons, 

(d) alkyl of one to twelve carbons substituted with 1, 2, 3, or 4 halo 
95 substituents, and 

(e) perfluoroalkyl of one to twelve carbons, 

( 1 4) alkyl of one to twelve carbons, 

(15) alkenyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
100 directly to Li when L] is other than a covalent bond, 

(16) alkynyl of two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached 
direcdy to Li when Li is odier than a covalent bond, 
where (14), (15), and (16) can be optionally substituted with 1, 2, or 3 substituents 
105 independently selected from 

(a) alkoxy of one to twelve carbons. 
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OH, 



(C) 

110 (d) 

(e) 
(f) 
(g) 

115 (h) 

(i) 

0) 
(k) 

(1) 

120 (m) 



125 



130 



135 



140 (n) 



provided that no two -OH groups are attached to the same carbon, 
-SH, 

thioalkoxy of one to twelve carbons, 

provided that no two -SH groups are attached to the same carbon, 

-CN. 

halo, 

-CHO, 

-NO2, 

haloalkoxy of one to twelve carbons, 
perfluoroalkoxy of one to twelve carbons, 
-NRvRr. 
=NNR7R7', 

-NR7NR7«R7« where R7 and R7 are defined previously and 
R7" is selected from 

(i) hydrogen, 

(ii) aryl, 

(iii) cycloalkyl of three to twelve carbons, 

(vi) alkanoyl where the alkyl part is one to twelve carbons, 

(v) alkoxycarbonyl where the alkyl part is one to twelve 
carbons, 

(vi) alkoxycarbonyl where the alkyl part is one to twelve 
carbons substituted by 1 or 2 aryl groups, 

(vii) alkyl of one to twelve carbons, 

(viii) alkyl of one to twelve carbons substituted with 1 or 2 
substituents independently selected from aryl or 
cycloalkyl of three to twelve carbons, 

(ix) alkenyl of three to twelve carbons, 

provided that a carbon-carbon double bond is not attached 
directly to nitrogen, and 

(x) alkynyl of three to twelve carbons, 

provided that a carbon-carbon triple bond is not attached 
direcdy to nitrogen, 
-CO2R10 where Rio is selected from 

(i) aryl, 

(ii) aryl substituted with 1, 2, or 3 alkyl of one to twelve carbon 
subsdtuents. 
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(ii) cycloalkyl of three to twelve carbons. 



(iii) alkyl of one to twelve carbons, and 

(iv) alkyl of one to twelve carbons substituted with aryl or 
cycloalkyl of three to twelve carbons, 

(0) -CTONRgRg, 
(p) =N.ORio. 
(q) =NRio, 
(r) -S(0)tRio, 
(s) .X'C(X)Rio, 
(t) (=X), and 
(u) -OSO2R11, 

(17) cycloalkyl of three to twelve carbons, 

(18) cycloalkenyl of four to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not attached 
direcdy to Li when Li is other than a covalent bond, 
where (17) and (18) can be optionally substituted with 1, 2, 3, or 4 substituenis 
independently selected from 

(a) alkyl of one to twelve carbons, 

(b) aryl, 

(c) alkoxy of one to twelve carbons, 

(d) halo, 

(e) alkoxycarbonyl where the alkyl group is one to twelve carbons, and 
(0 -OH, 

provided that no two -OH groups are attached to the same carbon, 

( 19) perfluoroalkyl of one to twelve carbons, 

(20) aryl, and 

(21) heterocycle 

where (20) and (21) can be optionally substituted with 1, 2, 3, 4, or 5 subsiituents 
independently selected from 

(a) alkyl of one to twelve carbons, 

(b) alkanoyloxy where the alkyl part is one to twelve carbons, 

(c) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(d) alkoxy of one to twelve carbons, 

(e) halo, 

(0 -OH, . 

provided that no two -OH groups are attached to the same carbon, 
(g) ihioalkoxy of one to twelve carbons. 



-261- 



WO 99/41256 ^ ^CT/US99/03127 

(h) perfluoroalkyl of one to twelve carbons, 

(i) -NR7R7', 

0) -CO2R10, 
(k) -OS02Rii,and 
185 (1) (=X); 

R2i Rjt and R4 are independently hydrogen or Ri; or 

Rl and R2 together are .X*.Y*.Z*- where X* is -O- or -CH2-. Y* is -C(0> or 
190 -(C(Ri2)(Rl3))v - where R12 and R13 are independently hydrogen or allcyl of one to 

twelve carbons and v is 1, 2, or 3, and Z* is selected from -CH2-, -CH2S(0)r, 
-CH2O-, -CH2NR7-, -NR7-, and 

L2 is selected from 
195 (1) a covalent bond, 

(2) alkylene of one to twelve carbons, 

(3) alkylene of one to twelve carbons substituted with 1 or 2 substituents 
independently selected from 

(a) spiroalkyl of three to eight carbon atoms, 
200 (b) spiroalkenyl of five or eight carbon atoms, 

(c) 0x0, 

(d) halo, and 

(e) -OH, 

provided that no two -OH groups are attached to the same carbon, 
205 (4) alkynylene of two to twelve carbons, 

(5) -NR7-, 

(6) -C(X)-, 

(7) -O-, and 

(8) -S(0)r; and 

210 

R5 is selected from 

(1) halo, 

(2) hydrogen, 

(3) -C(=NR7)ORio. 
215 (4)' -CN, 

provided that when R5 is (1), (2), or (3), L2 is a covalent bond, 
(5) aikyl of one to twelve carbons, 
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(6) alkynyl two to twelve carbons, 

provided that a carbon of a carbon-carbon triple bond is not attached diiecdy 
to L3 when L3 is other than a covalent bond, 

(7) cycloalkyi of three to twelve carbons, 

(8) heterocycle, 

(9) aryl 

where (5)-(9) can be optionally substituted with 1. 2, 3, 4, or 5 substituents 
independendy selected from 

(a) -OH. 

provided that no two -OH groups are attached to the same carbon, 

(b) -SH, 

provided that no two -SH groups are attached to the same carbon, 

(c) -CN, 

(d) halo, 

(e) -CHO, 
(0 -NO2, 

(g) haloalkoxy of one to twelve carbons, 

(h) perfluoroalkoxy of one to twelve carbons, 

(i) -NRs'Rq' where Rg* and Rg* are selected from 

(i) hydrogen, 

(ii) alkanoyl where the alkyl part is one to twelve carbons, 

(iii) alkoxycarbonyl where the alkyl part is one to twelve carbons, 

(iv) alkoxycarbonyl where the alkyl part is one to twelve carbons 
and is substituted with 1 or 2 phenyl substituents, 

(v) cycloalkyi of three to twelve carbons, 

(vi) alkyl of one to twelve carbons, 

(vii) alkyl of one to twelve carbons substituted with 1, 2, or 3 
substituents independently selected from 

alkoxy of one to twelve carbons, 
cycloalkyi of diree to twelve carbons, 
aryl, and 

alkoxycarbonyl where the alkyl group is one to twelve 
carbons, 

(viii) alkenyl of three to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is 
not direcUy attached to nitrogen, 

(ix) alkynyl of three to twelve carbons. 
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provided that a carbon of a carbon-carbon triple bond is not 
directly attached to nitrogen, 

-C(0)NRxRy where Rx and Ry are independently selected 
from hydrogen and alkyi of one to twelve carbons, 
alkoxy of one to twelve carbons, 
aryl, and 

aryl substituted with 1, 2. 3, 4. or 5 substituents 
independently selected from 
alkyl of one to twelve carbons, 

alkanoyloxy where the alkyl part is one to twelve carbons, 
alkoxycarbonyl where the alkyl part is one to twelve carbons, 
alkoxy of one to twelve carbons, 
halo, 
-OH 

provided that no two -OH groups are attached to the same 
carbon, 

thioalkoxy of one to twelve carbons, 
perfluoroalkyl of one to twelve carbons, 
-NR7R7', 
•CO2R10, 

275 -OSO2R11, and 

(=X), or 

Rg' and Rg- together with the nitrogen atom to which they are 
attached form a ring selected from 





(i) 


aziridine. 


280 


(ii) 


azetidine. 




(iii) 


pyrrolidine. 




(iv) 


piperidine. 




(V) 


pyrazine. 




(vi) 


morpholine, 


285 


(vii) 


phthalimide. 




(viii) 


thiomorpholine, and 




(ix) 


thiomorpholine sulfone 



where (i)-(ix) can be optionally substituted with 1, 2, or 3 alkyl of 
one to twelve carbon substituents, 
290 (j) =NNR8R9', 

(k) -NRyNRs-Rg-, 



255 



(X) 



260 



(xi) 
(xii) 
(xiii) 



265 
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0) -COiRs, 

(m) -C(X)NR8'R9% 

(n) =N-OR8. 

295 (o) =NR8, 

(p) -S(0)iRio, 

(q) -X»C(X)R8, 

(r) (=X), 

(s) -0-(CH2)q-Z-Rio where Rio is defined previously, q is 1, 2, or 3, 

300 andZisOor-S(0)r, 

(I) -OC(X)NR8R9S 

(U) -0S02R1L 

(v) alkanoyloxy where the alkyl group is one to twelve carbons, 
(w) -LbRso where Lb is selected from 
305 (i) a covalent bond, 

(ii) -O-, 

(iii) -S(0)r. and 

(iv) -C(X)- and 
R30 is selected from 

310 (i) alkyl of one to twelve carbons^ 

(ii) alkenyl of one to twelve carbons, 

provided that a carbon of a carbon-carbon double bond is not 
attached directly to Lb when Lb is other than a covalent bond, 

(iii) alkyny 1 of one to twelve carbons, 

315 provided that a carbon of a carbon-carbon triple bond is not 

attached direcdy to Lb when Lb is other than a covalent bond, 
where (i), (ii), and (iii) can be opdonally substituted with 
cycloalkyl of three to twelve carbons, 
-OH, 

320 provided that no two -OH groups are attached to the same 

carbon, 
halo, 

alkoxy of one to twelve carbons, 
thioalkoxy of one to twelve carbons, 
325 -NR8'R9'. 

•0-(CH2)q-Z.Rio. 

alkoxycarbonyl where the alkyl group is one to twelve 
carbons. 
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allcanoyloxy where the alkyl group is one to twelve 
carbons, 

-NR7S02-(alkyl of one to twelve carbons), 
-OS02-(alkyl of one to twelve carbons), 
aryh and 
heterocycle, 

(iv) aryl. 

(v) aryl substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 



alkyl of one to twelve carbons, 
halo, 

-NO2, and 
-OH, 

provided that no two -OH groups are attached to the 



same carbon, 

(vi) heterocycle. and 

(vii) heterocycle substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from 



alkyl of one to twelve carbons, 
halo, 

-NO2, and 
-OH, 

provided that no two -OH groups are attached to the 
same carbon. 



(x) -X'C(X)X"Rio, 

(y) -NHC(0)NHNH2, 

(2) alkenyl of two carbons, 

(aa) -C(=NR7)ORio, and 

(bb) -NR7(X)NR8R9\ 



provided that when R5 is (9), L3 is odier than -NR7- or -0-, 

where the carbon-carbon double bond is in the Z or E configuration, and 

Rl9» R20t and R21 are independendy selected from 

(a) hydrogen, 

(b) halo. 




Ri9 
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(c) alkoxycarbonyl where the alkyl group is of one to twelve carbons, 
365 (d) alkyl of one to twelve carbons, and 

(e) alkyl of one to twelve carbons substituted with 

(i) alkoxy of one to twelve carbons, 

(ii) -OH, 

provided that no two -OH groups are attached to the same 
370 carbon, 

(iii) -SH, 

provided that no two -SH groups are attached to the same 







carbon. 




(iv; 


-CM, 


375 


(v) 


halo. 




(VI) 


-CHO, 




(vu) 


-NO2, 




(viii) 


haloalkoxy of one to twelve carbons. 




{IX) 


perfluoroalkoxy of one to twelve carbons, 


380 


w 


XT"0 n 

-NRg'Rp" 




(xi) 


=NNR8'R9', 




(xii) 


-NRjNRg'Rgs 




(xiii) 


-CO2R10, 




(xiv) 


.C(X)NR8'R9-. 


385 


(XV) 


=N-ORio. 




(xvi) 


=NRio. 




(xvii) 


-S(0)tRio. 




(xviii) 


-X*C(X)Rio. 




(xix) 


(=X). 


390 


(XX) 


-0-(CH2)q-Z-Rio. 




(xxi) 


-OC(X)NR8'R9\ 




(xxii) 


-LbRbo, 



(xxiii) alkanoyloxy where the alkyl group is one to twelve carbons, 

(xxiv) -OS02Rii,and 

395 (xxv) -NR7{X)NR8'R9', or 

R20 and R21 together are selected from 

(a) cycloalkyl of three to twelve carbon atoms, 

(b) cycloalkenyl of four to twelve carbon atoms, and 



-267- 




wo 99/41256 ^ ^CT/US99/03127 

•ssaar 

23 (allene) where R22 and R23 are independently 
hydrogen or alkyi of one to twelve carbons, and 
(11) cycloalkenyl of four to twelve carbons 

where the cycloalkenyl group or the ring formed by R20 and R21 together can be 
optionally substittited widi one or two substituents independently selected 
from 

(a) alkoxy of one to twelve carbons, 

(b) -OH, 

provided that no two -OH groups are attached to the same carbon, 

(c) -SH, 

provided that no two -SH groups are attached to the same carbon, 

(d) -CN. 

(e) halo, 

(f) -CHO. 

(g) -NO2, 

(h) haloalkoxy of one to twelve carbons, 

(i) perfluoroalkoxy of one to twelve carbons, 
a) -NRg'Rg- 
(k) =NNR8'R9-, 
(1) -NR7NR8-R9', 
(m) -CO2R10. 
(n) -C(X)NR8'R9., 
(o) =N-ORio. 
(P) =NRio. 
(q) -S(0)iRio. 
(r) -X'C(X)Rio. 
(s) (=X). 
(t) -0-(CH2)q-Z-Rio, 
(u) -OC(X)NR8R9.. 
(v) -LBR30. 

(w) alkanoyloxy where the alkyl group is one to twelve carbons, 
(x) -OSOzRii.and 
(y) -NR7(X)NR8'R9': 



R6 is hydrogen or alkyl of one to twelve carbon atoms; or 
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•Li-Rs Re together are selected from 

(1) =o. 

(2) ^ where 8 is 1, 2, 3. or 4 and A is selected from 

(a) -CH2-. 

(b) -0-. 

(c) .S(0)t. and 

(d) -NR7-, and 



26 



(3) 26 where the carbon-carbon double bond can be in the E or Z 

configuration and R26 and R26' are independendy selected from 

(a) hydrogen, 

(b) alkenyl of three to twelve carbons, 

(c) aryl, 

(d) heterocycle, 

(e) alkyl of one to twelve carbons, 

(f) cycloalkyl of three to twelve carbons, 

(g) cycloalkenyl of four to twelve carbons, and 

(h) cycloalkenyl of four to twelve carbons where (a)-(0 can be 
optionally substituted wiUi 1, 2, 3, 4, or 5 substituents 
independently selected from 

(i) alkoxy of one to twelve carbons, 

(ii) -OH. 

provided that no two -OH groups are attached to the same 
carbon, 

(iii) -SH, 

provided that no two -SH groups are attached to the same 
carbon, 

(iv) -CN, 

(v) halo, 

(vi) -CHO, 

(vii) -NO2. 

(viii) haloalkoxy of one to twelve carbons, 

(ix) perfluoroalkoxy of one to twelve carbons. 
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(X) 


-NR8'R9' 


(xi) 


=NNR8-R9', 


(xii) 


-NR7NR8'R9', 


(xiii) 


-CO2R10, 


(xiv) 


-C(X)NR8.R9., 


(XV) 


=:N-ORio, 


(xvi) 


=NRlO. 


(xvii) 


-S(O)tRi0. 


(xviii) 


-X'C(X)Rio. 


(xix) 


(=X), 


(XX) 


-0-(CH2)q-Z-Rio, 


(xxi) 


-OC(X)NR8R9'. 


(xxii) 


-LBR30. 


(xxiii) 


alkanoyloxy where the alkyi group is one to twelve carbons, 


(xxiii) 


-OSO2R11. and 


(xxiv) 


-NR7(X)NR8'R9'; 



R16 and Rie* are independently hydrogen or alkyl of one to six carbons; or 
Rie and Ri6' together are alkenyl of two carbons; 

a broken line represents the optional presence of a double bond, 

provided that when Ru and Ri6' together are alkenyl of two carbons, the double 

bond is not present; 



Y is selected from carbon, nitrogen, and N+(=0"); 



Rl7 is absent or hydrogen or alkyl of one to six carbons, 

provided that when the double bond is present, and Y is nitrogen or N+(=0), 

Ri7 is absent; and 



R18 and Ri8' are independently hydrogen or alkyl of one to six carbons; or 
R18 and Ri8' together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
eight carbons. 



2. A compound according to Claim 1 of Formula II 
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or a pharmaceutically acceptable salt or prodrug thereof, where 
Rl» Rzt R3« R4* RSr R6> L2, are defined above. 



3 . A compound according to Claim 2 where Ri is -Li -Ra» Li is -O- or -S-, and Ra is 
alkyl of one to twelve carbons that can be optionally substituted, or Ri and R2 
togedierarc-X*-Y*-Z*-. 



4, A compound according to Claim 3 selected from 

2,5-dihydro-10-medioxy-2,2,4-trimethyl-5-phenyMH-[l]benzopyrano[3,4- 
f]quinolinelH-[l]ben2opyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 
fjquinoline, 

10-(difluoromethoxy)-2,5-dihydro-2,2,4-trimethyl-5-(2-propenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline. 

10-ethoxy-2,5-dihydro-2.2.4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

5-(3-bromo-5-methylphenyl)-2,5-dihydro-I0-methoxy-2,2,4-trimethyl-lH- 
[ 1 ] benzopyrano [3 ,4-f]quinoline, 

3-(2,5-dihydro-10-methoxy-2.2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin-5- 
yl)phenoUacetaie (ester). 

3-(2,5-dihydro-10-methoxy-2,2,4-uimethyHH-[l]benzopyrano[3,4-f|quinolin-5- 
yOphenol, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[[3-(methylthio)medioxy]phenyl]-lH- 
[ l]benzopynmo[3,4-f]quinoline, 

[3-(2,5-dihydro- 10-methoxy-2,2,4-trimethyMH-[ l]benzopyrano[3,4-f]quinolin-5- 
yOphenyl] dimethylcarbamate, 

5-[3-(2-furanyl)-5-methylphenyl]-2,5-dihydro-10-methoxy-2,2,4-trimethyl 
1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-[3-meihyl-5-( 1 -morpholinyl)phenyl]- 
lH-[l]benzopyrano[3,4-t]quinoline. 



-271- 



wo 99/41256 




T/US99/03127 



2,5-dihydro-10-methoxy-2,2,4-trimethyI-5-(phenylmethylene)-lH^ 
[l]benzopyrano[3,4-flquinoline, 

5-(3,5-dichlorophenyl).2,5-dihydro-10-methoxy-2,2,4-trimelhyl-lH- 
[ 1 ] benzopy rano [3 ,4- f]quinoline, 

5-butyl-2>dihydro-10-methoxy-2,2»4-trimethyI-lH-[l]benzopyrano[3,4- 
flquinoline, 

2>dmydro-10-methoxy-2,2,4-trimethyl-5-[3-(trifluoromethyl)phenyl]-lH- 
[ l]benzopyrano[3,4-fJquinoline, 

2^-dihydro- 10-methoxy-5-(4-methoxyphenyl)-2^,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-flquinoline, 

5-(3-chloriophenyl).2,5-dihydro.l()-meihoxy.2,2,4-trimeth^^^ 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(3-methylphenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(± )-2.5-dihydro-10-methoxy-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4. 
fjquinoline, 

(± ^2,5-dihydro-10-methoxy-2,2,4-irimethyl-5-phenyl4H-[l]benzopyrano[3 
flquinoline, 

5-(3,5-dimethylphenyl)-2,5-dihydro- 10-methoxy-2,2,4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-f]quinoline, - 
5-(4-chlorophenyI)-2,5-dihydro-10-inedioxy-2,2.4-trimethyl-lH- 
[ l]benzopyrano[3,4'f]quinoline, 

5-(3,4-dimethylphenyI)-2,5-dihydro-10-meihoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 

5-(4-fluorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[ 1 ] benzopy rano[3 .4-flquinoline, 

5-[3,5-bis(trifluoromethyl)phenyl].2,5-dihydro-10-methoxy-2,2,4-trimeA^ 
[l]benzopyrano[3,4-f]quinoline, 

(-)-5-(3,5-dichlorophenyI)-2,5-dihydro-10-methoxy-2,2,4-trimethyHH- 
[ l]benzopyrano[3,4-f]quinoline, 

(+)-5-(3,5-dichlorophenyl)-2,5-dihydro-10-meihoxy-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-flquinoline, 

5-(3,5-difluorophenyI)-2,5-dihydro-10-raethoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4.N-tetramethyl-N-phenyl-lH-[l]benzopyrano[3,4- 
f]quinolin-5-amine, 

(-)2,5-dihydro- 1 0-meihoxy-2,2,4-trimeihy l-5-(2-propenyl)- IH- 
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[l]ben2opyrano[3.4.f]quinoline, 

(+)-2,5-dihydro-I0.methoxy.2.2,4.triinethyl-5.(2-propenyl)-lH- 
[l]benzopyrano[3.4-fJquinoIine, 

2.5-dihydro-10-methoxy-2.2.4-trimethyI-lH-[l]benzopyrano[3Af]quinol^^^ 

4-(2.5-dihydro-l()-methoxy-2.2.4-trimeU>yl.lH-[lJbenzopyrano[3.4.nquinoto^^^ 
yl>N.N-dimethylbenzenainine, 

2^-dihydra-10-methoxy-2.2,4-trimethyl-5-(5-inethoxy-2-thienyI)-lH- 
[l]ben2opyrano[3,4-f)quinoline, 

2,5-dihydro-10.methoxy-2,2,4-trimethyI-5.(5-propyl-2-thienyl)-lH- 
[l]benzopyrano[3.4-f]quinoline, 

2.5-dihydro-10-methoxy-2.2.4-trimethyl-5-r4-(l.morpholinyl)phenyl]-lH- 
[ l]benzopyrano[3,4-flquinoline, 

l-(2.5-dihydro-10-methoxy-2.2Atrmiethyl-lH.[l]benzopyrano[3.4-n^^^^ 
5-yl)-3,3-dimethyl-2-butanone, 

2.5-dihydn)-10-methoxy-2,2.4-trimethyl-lH-[l]benzopyrano[3.4-0quinoIin^^^^ 

carboniirile, 

1- (2.5-dihydro-10-methoxy-2.2.4-trimethyl-lH-tl]ben2opyrano[3.4-f]quinoUn- 
5-yl)-2-propanone, 

raethyl.2.5-dihydto-10-ineihoxy.2.2.4-trimediyl.lH-[l]ben2opyranor3.4- 
flquinoline-S-acetate, 

2- (2^-dihydro-10-methoxy-2.2.4.trimethyI-lH-[l]benzopyrano[3Aflquinolin- 
5-yl)-l-phenylethanone, 

5-[2-(chloromethyl)-2-propenyll.2,5-dihydro-10-methoxy-2.2.4.trimethyl- 
lH-[l]benzopyranor3.4-f|quinoline, 

2.5-dihydro-10-methoxy-2,2.4-trimethyl-(-methylene-lH-[l]ben2opyrano[3.4- 
f|quinoline-5-propanol, acetate (ester), 

2.5-dihydro-10-methoxy-2.2.4-lriraethyI-5-(4-methylphenyI)-lH- 
[l]benzopynino[3,4-flquinoUne. 

5-(3-fluoro-4.methyIphenyl)-2.5-dihydro-10-methoxy-2.2,4.trimethyI-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-(3-bromophenyl)-2^-dihydro-10-methoxy-2,2.4-trimethyl-l H- 
[l]benzopyrano[3,4-f]quinoline. 

2.5-dihydro-10-methoxy-2,2.4-trimethyl-5-(phenylmethyl)-lH- 
[l]ben2opyrano[3,4-f|quinoline. 

2.5-dihydro-I0-inethoxy-2^,4-trimethyl-5-propyl-lH-[l]benzopyrano[3.4- 
Qquinoline, 
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5-(4-fluorophenyl)-2^-dihydro.l0-methoxy-2.2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoIine, 

5-(3-nuorophenyl)-2^-dihydro-10-methoxy-2^.4-trimethyl-lH- 
[l]benzopyrano[3.4-f]quinoline, 

2.5-dAydro-10-methoxy-2.2.4-trimethyl.5-(l-methyIethyl>lH- 
[l]benzopyranof3,4-f]quinoIine, 

2.5-d%dro-l(>.methoxy-2.2.4-trirnethyI-5-(2-methylpropyl)-IH- 
[l]ben2opyrano[3,4-f]quinoIine, 

5-ethyl-2.5Hlihydro-l()-methoxy-2.2.4-trimethyI-lH-[l]benzop^^^^ 
flquinoline, 

2.S.dmydro-10-methoxy-2.2.4-trimethyI.lH-[l]te^^^^^ 
carboximidic acid ethyl ester, 

2.5-dihydro-10-methoxy-2.2AtrimethyH-niethylene lH-[l]benzopyrano[3 4- 
flqmnoline-5-propanol, ' 

2.5-dihydro-10-methoxy-2.2AN.N-pentamethyl.lH-[l]benzopyranor3 4- 
flquinoline-5-acetaniide, 

2.5-dihydro.l0-methoxy-2.2AN.N-pentamethyl-lH-[l]benzopyranor3 4- 
f|quinoIine-5-ethanamine, 

N-cyclopropyl-2.5-dihydro-10-methoxy-2.^^^^ 
ijquinoline-5-acetaraide, 

yl)-2(5H)-furanone, 

M3-butenyl)-2.5-dihdyro-10-methoxy-2.2,4-trimethyl-lH-[l]benzopyr^^^^ 
f)quinoline, ' 

2.5-dihydro-10-methoxy-2.2.4-trime%l-lH-[l]benzopyrano[3.4-f]quinolin^^^^ 
propanol, 

5-(3.5-dichlorophenyI)-10-ethoxy-2.5-dihydro-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3.4-f]quinoline. 

10-(bromodifluoromethoxy)-2.5-dihyro-2.2.4.trimethyI-5-(2-propenyl)-lH^ 
[l]benzopyrano[3.4.f]qumoline, 

I3.(2.5-dihydro-10-methoxy-2^.4-trimethyl-lH^^ 
yOphenyl] methylcarbonate, 

2,5-dihydro-10-med,oxy-5-(3-methoxyphenyl).2.2.4-trimethyl-lH- 
I l]benzopyrano[3.4-nquinoline. 
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2,5-dihydro-10-methoxy.2.2.4-trimethyl.5-[3-(2.i)ropenyioxy)phenyI].lH- 
[l]benzopyiano[3,4-flquinoline, 

2.5-dihydro-10-methoxy-2^Atriinethyl-5-[3-(phenylmethoxy)phenyl].lH- 
[ljbenzopyraiio[3,4-f]quinoline, 

5-r3-(cyclopropylraethoxy)phenyl]-2,5-dihydro-10.raethoxy-2,2,4-trimethyl. 
lH-(l]benzopyrano[3,4-flquinoIine. 

2.5-dihydro-l()-raethoxy-2.2,4Wthyl-5-[3-[2-(l-piperidinyl)ethoxyJpheny> 
lH-tl]benzopyrano(3,4-f]quinoIine, 

5-(3-hexyloxyphenyI)-2^-dihydro-10.methoxy-2,2.4-trimeihyl.lH- 
[ l]benzopyrano[3,4-f]qumoline, 

5-[3-(2.4-diniirophenoxy)phenyI]-2.5-dihydro-10.methoxy.2A4-triinediyl- 
1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

2.5-dihydro-10-raethoxy-2.2.4-triraethyl-5-[3-(2-propynyloxy)phenyl]-lH- 
[ l]benzopyrano[3,4-f]quinoIine, 

3- (2.5-dihydro-10-methoxy-2,2.4-trimethyl-lH-[l]benzopyrano[3.4-f]quinoUn- 
5-yl)phenol-4-methylbenzenesulfonate (ester), 

4- (2,5-dihydro.l0-methoxy-2,2.4.trimethyl-lH.[l]benzopyrano[3.4-fiquinoIin- 

5- yl)phenolacetate (ester), 

4- (2.5-dihydro-10-methoxy-2.2.4.trimethyI-lH-[l]benzopyrano[3,4-f]quinolin- 

5- yl)phenol, 

2,5-dihydro.l()-methoxy-2,2.4-trimethyl.5-[[4-(inethylthio)rnethoxy]phenyl]- 
IH-[ llbenzopyrano[3,4-fIquinoline, 

[4.(2.5-dihydro-10-methoxy-2.2.4-trimethyl-lH-[l]benzopyrano[3,4-qquinoUn- 
5-yl)phenyl] dimethylcarbamate, 

2,5-dihydro-10-methoxy-2,2.4-trimethyl.5-[4-(phenylmethoxy)phenyl]-lH- 
r 1 ] benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-triraethyI-5-t3-(methoxymethoxy)phenyl]-lH- 
[ l]ben2opyrano[3,4-flquinoline. 

[(2,5-dihydrD-10-methoxy-2.2,4-trimethyHH-[l]benzopyrano[3.4-f]quinolin-5- 
yl)phenyl] 1-morpholinecarboxylate. 

2.5-dihydro-10-raethoxy-2,2.4-trimethyl-5.[3-[(mediylsulfinyl)methoxy]phenyl]- 
IH-[ l]benzopyranoI3,4-f]quinoline, 

O-(3-(2.5-dihydro.l0-methoxy-2,2.4-trimethyl-lH-[l]benzopyrano[3.4- 
fIquinolin-5-yl)phenyl] ester, 

2,5-dihydro-10-inethoxy-2.2.4-trimethyl-5^[3-(methylthio)phenyl].lH- 

[ l]benzopyrano[3,4-flquinoline, 

0-[3-(2,5-dihydro-IO-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
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f|quinolin-5-yI)phenyl]methyIcarbonothioate, 

[3-(2,5-dihydro-10-methoxy-2,2.4-trimethylJ-lH-[l]benzopyranot3AQquinolin. 
5-yl)phenyl] irifluoromethanesulfonate, 

5-[3-(4^-dihydro-4.4-dimethyl-2-oxazoIyl)phenyl]-2,5-dihydro-10-raethoxy- 
2,2,4-trimethyl-lH-[l]benzopyrano[3,4-fIquinoline, 

ethyl 3-(2>dihydro-10-methoxy-2,2,4-trimethyI-lH-[l]benzopyrano[3.4- 
f]quinolin-5-yl)benzoate, 

3-(2.5-dihydro-10-niethoxy-2,2,4-trimethyl-lH-{l]benzopyrano[3,4-f]quinolin-5- 
yl)benzoic acid, 

2.5-dihydro-10-methoxy-2,2,4-triraethyl-5-[3-methyl-5-(2-propenyl)phenyI]- 
1 H-[ l]benzopyrano[3,4-f]quinoIine, 

l-[3-(2,5-dihydro-l()-methoxy.2,2.4-trime%l-lH-[l]benzopyrano[3,4.f]quinolin- 
5-yl)-5-methylphenyI]ethanone, 

3-(2,5-dihydro-10.methoxy-2.2,4-triraethyl-lH-[l]benzopyrano[3.4-f]quinolin-5- 
yl)-5-triinethylbenzenemethanol, 

5-[3-(2-furanyl)phenyI].2,5-dihydro-10-methoxy-2,2,4.tfimethyI-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-raethoxy-2,2.4-trimethyl.5-[3-raethyl-5-(lH-pyrTolidin-l- 
yl)phenyI]-lH-ri]benzopyrano[3.4-f]quinoline. 

3-(2,5-dihydro-10-methoxy-2,2.4-trimethyl-lH-[l]benzopytano[3.4-f]quinolin- 
5-methyl)-5,N-dimethylbenzenainine, 

3-(2,5-dihydro-I0-methoxy-2.2.4-trimethyl-lH-[l]benzopyrano[3.4-f|quinolin-5- 
yl>5-methyl-N-(2-propenyl)benzamide, 

3-(2,5-dihydro-10-methoxy-2.2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinolin- 
5-yI)-N-(2-methoxyethyl)-5-methylbenzenainine, 

3-(2,5-dihydro-10-methoxy-2,2.4-trimethyHH-[l]benzopyrano[3,4-f]quinolin- 
5-yl)-N-(2-propenyI)benzenamine, 

N'-[3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3.4- 
f]quinolin-5-yl)-5-methylphenyl]-N,N-dimethylurea, 

N-[3-(2,5-dihydro- 1 0-methoxy.2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 

flquinolin-5-yl)phenyl]benzenemethanamine, 

5-[(3,5-dichlorphenyl)methylene]-2,5-dihydro-10-methoxy-2,2,4-triraethyl-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

5-[(4-chlorophenyl)methylene]-2.5-dihydro-10-methoxy-2,2.4-trimethyl-lH- 
( l]benzopyrano(3,4-flquinoline, 

2,5-dihydro-10-methoxy-2.2,4-trimethyl-5-[[3- 

(trifluoromethyl)phenyIJmethylene]-IH-[l]-benzopyrano[3,4-nquinoline. 
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5-[(2.6'dinuorophenyl)methylene]-2,5-dihydro-10-methoxy-2,2,4-tr^ 
[ l]benzopyrano[3,4-f]quinoline, 

5-[(2-chlorophenyl)meihylene]-2.5-dihydn)-l()-meihoxy.2,2,4-tri^ 
[ l]benzopyrano[3,4-f]quinoline, 

5-[(2,6-dichlorophenyI)methylene]-2,5-dihydro-l()-methoxy-2,2,4-^^ 
[l]benzopyrano[3,4-f]quinoline, 

5-[(2-fluorophenyl)methylene]-2,5-dihydro.l()-methoxy.2,2AtrimethyU 
[ 1 ]benzopyrano[3 ,4-f]quinoline, 

2,5-dihydro-10-medioxy-2^,4-trimethyl-5-[(4,5-dihydro-4,4-dimethyl-2- 
oxazolyl)methylene]-lH-[l]benzopyrano[3,4-f|quinoline, 
2,5-dihydro-l()-methoxy-2,2,4-trimethyl-5-(2-pyridinylmeth 
[l]benzopyrano[3.4-fIquinoIine» 

2,5-dihydro-10-meihoxy-2,2,4-trimeihyl-5-(2-thienyl)-lH-[l]benzopyran 
flquinoline* 

2,5-dihydro-940-dimethoxy-2,2,4-trimethyI-5-(2-propenyl)-lH- 
[l]benzopyrano[3,4-f|quinoline, 

5-(2-cyclohexen-i-yl)-2,5-dihydro-9J0-dimethoxy-2,2Atrimetiiyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-l()-methoxy-5-(3-meihyl-3-butenyl)-2,2.4-trimethyl-lH- 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-l()-methoxy-5-(5,5-dime%l-3<yclohexenyl)-2,2,4-trimethyl-^ 
[l]benzopyrano[3.4-flquinoline, 

rel (5R»2'R) 2,5-dihydro-10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4- 
trimethyl- 1 H-[ l]benzopyrano[3,4-flquinoline, 

fl/iri(5R, 2*S) 2,5-dihydro-10-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2,4- 
trimethyl- 1 H-( 1 lbenzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-cyclopentenyl)-2,2,4-trimethyMH- 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(3-cyclohexenyI)-2,2»4-trimethyHH- 
[ 1 Ibenzopyranot3,4-f]quinoline, 

2,5-dihydro-10-meihoxy-5-(3-butenyl).2,2.4.trimethyl-lH-[l]benzopyrano[3.4- 
fjquinoline, 

2^-dihydro-l()-methoxy-5-(l-eihenyl-l-cyclohexyl)-2,2.4-irimethyHH- 
[l]benzopyrano[3,4-flquinoline, 

2^-dihydro- 10-methoxy-5-(4,4-dimethyl-3-cyclohexenyl)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f|quinoHne. 
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2,5-dihydr(>10-methoxy-5-(l-methyIene-2-^ycIohexyl)-2;2,4-trim 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(l-oxo-2-cyclohexyl)-2,2,4-trimeihyl-lH- 
[ l]benzopyrano[3,4-fIquinoline, 

2,5-dihydro-10-methoxy-5-(3-cyclooctenyl)-2,2,4-trimethyl-lH- 
[I]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-l{)-methoxy-5-(3-cycloheptenyl)-2,2,4-aimethyl-m^ 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-raethoxy-5-(l<yclohexenylmethyl)-2,2,4-trimeth^^^ 
[l]benzopyranot3,4-f]quinoline, 

2,5-dihydro-10-raethoxy'5-(3,3-dimethyl-6H:yclohexenyl)-2,2,4-tri^ 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-l()-raethoxy-5-(2-bromo-3-propenyl)-2.2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-flquinoline, 

reliSRSR) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2,2,4- 
tjiraethyHH-[l]benzopyrano[3.4-f|quinoline, 

r^/(5R.3'S) 2,5-dihydro- 10-inethoxy-5-(l -hydroxymelhyl-3-cyclohexenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-hydroxymethyl-3-cyclohexenyl)-2,2Atrimethyl-m 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-5-(34ndolyl)-2,2.4-trimeihyl-lH41]benzopyrano[3 
flquinoline, 

rel (5S,3'S) 2,5-dihydro-10-methoxy-5-(l-meihyl-3-cyclohexenyl)-2,2,4-trimeA^^ 
lH-(l]benzopyrano[3,4-f]quinoUne, 

rel (5R,3'S) 2,5-dihydro- 10-melhoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f|quinoline, 

(-) (5S,3'S) 2,5-dihydro-10-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trimethylr 
lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3*R) 2,5-dihydro-10-methoxy-5-(l-hydroxyinethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H-[ 1 Jbenzopy rano[3,4-flquinoline, 

(+) (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cycIohexenyl)-2,2.4- 
trimethyl-lH-[l]benzopyranor3,4-f]quinoline. 

(-)-(5S,3'R)2,5-dihydro-10-methoxy-5-(l-mediyl-3-cycIohexenyl)-2,^^^^ 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoIine, 

(+)-(5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-niethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[ l]benzopyrano[3,4-f|quinoIine, 
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2>dihydro- 10-inethoxy-5-( I -chloromethyl-3-cyclohexenyl)-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3.4-f|quinoline, 

rel (5R» 3'R) 2^-dihydro-10-methoxy-5-(l-methoxyraethyl-3-cyclohexenyl)-2,2.4- 
trimethyl- 1 H-[ 1 ]ben2opyrano[3,4-f|quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-methylthiomethyl-3-cyclohexeny^^ 
2,2,4-trimethyMH-[l]benzopyrano[3,4-f|quinoline, 

rel (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-flquinoline, 

rel (5R, 3'R) 2»5-dihydro-10-melhoxy"5-(l-acetoxymethyl-3-cyclohcxenyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoIine, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-tnethoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- lH-[ I ]benzopyrano[3,4-flquinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(NJ^-dimethylaniino)methyl-3- 

cyclohexenyl)-2,2,4-trimethyl- lH-[ l]benzopyrano[3.4-f]quinoline, 

rel (5R, 3*S) 2,5-dihydro-10-methoxy-5-(l-methyldiiomeihyl-3-cyclohexenyl)- 

2,2»4- trimethyl- 1 H- [ 1 ] benzopy rano[3 ,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-morpholino)methyl-3- 

cyclohexenyl)-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4-f]quinoIine, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N-methyl-N- 

methylsulfonylamino)methyl-3-cyclohexenyl)-2,2.4-trimethyl-lH- 

[llbenzopyrano[3,4-f|quinoline, 

rel (5R, 3'S) 2»5-dihydro-10-methoxy-5-(l-(N,N dimethylamino)methyl-3- 

cyclohexenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-medioxy-5"(l-(N-methylainino)methyl-3- 

cyclohexenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-methyl-3-propenyl)-2,2.4-trimethyl-lH- 

[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(l,3-butadien-2-yl)-2,2,4-trimethyHH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-carbomethoxy-3-propenyl)-2,2,4-trimethyI-lH- 
[l]benzopyrano[3.4-f]quinoIine, 

2,5-dihydro-10-methoxy-5-(l,2-dihydroxy-3-propyl)-2,2»4-trimethyHH- 
[l]benzopyrano[3.4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(l,2-epoxy-3-propenyl)-2,2,4-irimethyHH- 
[ l]benzopyrano[3 ,4-f|quinoline, 

2,5-dihydro- 1 0-methoxy-5-( 1 -(N-phthalimido)-3-propyl)-2,2,4.trimethyl- IH- 
[l]benzopyrano[3,4-f|quinoline. 
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2,5-dihydr(>10-methoxy-5-(l-amino-3-propyl)-2,2,4-trimethyl-lH- 
[ 1 Jbenzopyrano[3,4-f|quinoline, 

2»5-dihydro-10-methoxy-5-(l-(hydrazinocarbonylamino)-3-propyI)-2,2,4-trimeA^ 
lH-[llbenzopyrano[3,4-f]quinoline, 

(£) 2.5-dihydro- 10-methoxy-5-(2-carbomeihoxy- 1 -ethenyl).2,2,4-triinethyMH- 
[ llbenzopyrano[3.4-f|quinoline. 

(Z)-2,5-dihydro-10-methoxy-5-(l.propenyl)-2,2,4-trimethyHH- 
[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro-10-methoxy-5-(3.hydroxy-l-propenyl).2,2,4-trimethyl-lH- 

[ l]benzopyrano[3,4-f]quiiioline, 

(£) 2,5-dihydro-10-methoxy-5-(3-(N,N-dimethylaminocarbonyloxy).l-propenyl) 
2,2,4-trimethyl-lH-[l]benzopyrano[3.4-flquinoline, 

(£) 2.5-dihydrc>- 1 0-methoxy-5-(3«methoxymedioxy- l.propenyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-flquinoIine, 

2,5-dihydro-10-methoxy.5-(3-hydroxy.3-propenyi)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoline. 

methyl 2-(2,5-dihydro-10-methoxy.2,2.4-trimethyHH-[l]benzopyrano[3,4. 
f]quinolin-5-yI) acetyl hydroxamate, 

2-(2,5.dihydro.l0-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4.1]quinolm-^ 
yl) acetaldehyde, _ 

2^-dihydro- 10-methoxy-5-(2-cyclohexylidenylethyl)-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f]quinoIine, 

2,5-dihydro-10-methoxy-5-(2-cyclopentylidenylethyl)-2.2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(2-cycloheptylidenylethyl)-2,2,4-trimethyHH- 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro- 10-medioxy-5-(3-niethyl-2-butenyl)-2,2,4-trimethyl- IH- 
[l]benzopyrano[3,4-f|quinoIine, 

trans 2,5-dihydro- 10-methoxy-5-(2-butenyl)-2,2.4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-fIquinoline, 

trans 2,5-dihydro- 10-methoxy-5-(2-penten- I-yl)-2,2,4-trimeihyl- IH- 
[l]benzopyrano[3»4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-( 1 , 1 -difluoro- l-propen-3-yl)-2,2,4-trimethyHH- 
( 1 ]benzopyrano[3 ,4-f]quinoline, 

(£) methyl 2-(2,5-dihydro-10-methoxy-2,2,4-trimethyMH-[l]benzopyrano[3,4- 
f]quinolm-5-yl) 2-butenoate, 
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(£) 2,5-dihydro- 10-methoxy-5-(4-hydroxy-2-buten- l-yl>2,2,4-triraethyl- IH- 
[l]benzopyrano[3.4-fIquinoline, 

(£) 2^-dihydro- 10-methoxy-5-(4-(N,N-dimethylaminocarbonyloxy)-2-buten- 1-yl)- 
2,2,4-irimethyl-lH-[l]ben2opyrano[3,4-flquinoline, 

(£) 2,5-dihydro- 10-medioxy-5-(4-(N-methylaminocarbonyloxy).2-buten- 1-yl)- 
2,2»4-trimethyl-lH-[l]benzopyrano[3.4-f]quinoline, 

(£)2,5-dihydro-10-methoxy-5-(2-butenyl)-2.2.4-triraethyl-lH-[l] 
f]quinoIine, 

2,5-dihydro-10-methoxy-5-(2-hydroxyethyl)-2,2Atriniethyl-lH- 
[llbenzopyrano[3,4-flquinoline, 

2,5-dihydro- l()-methoxy-5-(2-(N-ben2ylcarbonyloxy)eihyl)-2,2,4-trimethyl- IH- 
[ llbenzopyrano[3,4-flquinoline, 

2,5-dihydro- lO-methoxy-5-(2-(N-moiphoHnocarbonyloxy)ethyl)-2,2,4-tri^ 
lH-[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-lO-methoxy-5-(2-(N-{2-methoxyeihyl)aminocarbonyloxy)ethyl)-2,2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N-methyaniinocarbonyloxyoxy)ethyI)-2.2,4- 
trimethyl-lH-[l]benzopyrano[3,4-f|quinoline. 

2,5-dihydro-10-methoxy-5-(2-(N,N-dimethylaminocarbonyloxy)eihyl)-2,2.4- 
trimethyl-lH-[llbenzopyrano[3,4-flquinoline, 

2,5-dihydro- 10-methoxy-5-(2-methoxymethoxyethyl)-2,2,4-trimethyHH- 
[l]benzopyrano[3,4-f|qiiinoiine, 

2^-dihydro-10-meUioxy-5-(2,2-dimethylethoxycarbonyIamino)methyl)-2,2,4- 
triraeUiyl- 1 H-[ 1 lbenzopyrano[3 .4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(aminomeihyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro- 10-meihoxy-5-(ethoxycarbonylamino)methyl)-2,2,4-trimethyl-lH- 
[ I ]benzopyrano[3,4-flquinoline, 

2,5-dihydro- 1 0-meihoxy-5-(carboethoxy)-2,2,4-trimethyl- 1 H-[ l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro- 10-methoxy-5-(cycIopentyl)-2,2,4-irimediyl- 1 H-[ l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-methoxy-5-(l-methyIpropa-l,2-dienyl)-2,2,4-trimelhyl-lH- 
[l]benzopyrano[3.4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(3,4,5-trifluorophenyl)-2,2,4.trimethyHH- 
[ l]benzopyrano[3.4-f]quinoline. 
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2.5-dihydro-10-methoxy-5-(cycIohexyl)-2.2,4-trunethyI-lH-[l]benzopyrano[3.4- 
flquinoline, 

2^-dihydro-10-methoxy-5-(2-pyridyl)-2,2,4-triraethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2>dihydro-10-methoxy-5.(3.pyridyl)-2,2.4-trimethyHH-[l]ben2opyrano[3.4- 
f]quinoline, 

2>dihydro-10-methoxy-5-(4-pyridyl)-2,2,4-trimethyl-lH-[l]ben2opyranot3.4- 
f]quinoIine, 

9- 10-methylenedioxy.5-phenyI-2,2,4-triiiiethyl- lH-2,5-dihydro- 
[ l]benzopyrano[3,4-f]quinoline, 

5-(3-propenyl)-9-chloro- 1 0-ethenyl-2,2,4-triniethyl.2,5-dihydro- IH- 

[ 1 ]benzopyrano[3,4-f|quinoline, 

9-chloro-10-raethoxy-5-phenyl-2,2,4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

5-(3-propenyl)-9-chloK)-10-difluoromethoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3.4-f]quinoline, 

9- chloro-10-difluoromethoxy-5-phenyl-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-fJquinoUne, 

8-fluoro-10-methoxy-5-phenyl-2,2.4-trimethyl-2^-dihydro-lH- 
[ 1 ]benzopyrano[3,4-f|quinoline, 

5-(3-propenyl)-8-fluoro-10-methoxy-2^,4-trimethyl-2>dihydro-lH- 
[ 1 ] benzopyrano[3,4-flquinoIine, 

( 10-methoxy-9-fluoro-5-(3-propenyl)-2.2.4-trimethyl- 1 H-2^-dihydro- 
[ l]benzopyrano[3,4-flquinoline, 

10- methoxy-9-hydroxy-5-(3-propenyl)-2,2.4-trimethyl-lH.2.5-dihydro- 
[ l]benzopyrano[3,4-flquinoline, 

(4/-)2.5-dihydn)-9-hydroxy-l()-methoxy-2.2,4-trimethyl-5-(3-cyclohexenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoIine, 

(+/-)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(l-methylcyclohexeii-3- 
y 1 )-lH-[ 1 )benzopyrano[3,4-flquinoline, 

(-) (5S. 3'S)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl- 
2.5-dihydro-lH-[l]benzopyrano[3.4-f|quinoIine, 

(+)(5R,3'R)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2.4-trimethyl- 
2,5-dihydro- 1 H-[ 1 ] benzopyrano[3,4-f]quinoIine. 

(+)(5R,3'S)-9-hydroxy-5-[l-methyl-3-cyclohexenyl]- l0-methoxy-2.2,4-trimethyl- 
2,5-dihydro- 1 H-[ 1 ]benzopyrano[3.4-fjqutnoline. 
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425 (-) (5S.3'R)-9-hydroxy.5-[l-methyl-3-cyclohexenyl]- 10-meihoxy-2^,4-trimethyl- 

2.5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

re/-(5S3*R)-9-hydroxy-5-[l-hydroxymethyl-3-cyclohexenyl]-10-methoxy-2^ 

trimeihyl-2^-dihydro- 1 H-[ 1 ]benzopyrano[3,4-flquinoline, 

(+/.) {5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-mmethyI-5-(l- 

430 methylcyclohexen-3-y 1)- 1 H-[ l]benzopyrano[3,4-flquinoline, 

r6/-(5S,3*R)-9-hydroxy-5-[l-methoxymethyI-3-cyclohexenyl]- lO-methoxy-2.2,4- 
trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy- 1 0-methoxy-5-propyl-2,2,4-irimeihyl- 1 H- 
[ l]benzopyrano[3.4-fIquinoline» 

435 (-) (5S,3'S) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-triineihyl-5-(3- 

cyclohepteny 1)- lH-[l]benzopyrano[3,4-fIquinoline, 
(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-irimediyl-5-(3- 
cycloheptenyl)-lH-[l]benzopyrano[3»4-f]quinoline. 
2,5-dihydro-9-hydroxy-10-methoxy -2,2.4-trimethyl-5-phenyHH- 

440 [l]benzopyrano[3.4-f|quinoline, 

2,5-dihydro-9-hydroxy-10-melhoxy-2,2,4-trimethyl-5-(3,5-difluorophenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-melhoxy-2,2,4-trimethyl-5-(3A5-trinuorophenyl>lH^ 
[ l]benzopyrano[3.4-f]quinoline, 

445 5-butyl-2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoIine, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2.2.4-trimethyl-5-(3- 
cyclopentenyl)-lH-[l]beiizopyrano(3,4-£]quinoline, 
(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 
450 cyclopentenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-2,2»4-trimethyl-5-(3,4-difluorophenyI)-lH- 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(4-fluorophenyl)-lH- 
[l]benzopyrano[3,4-f]quinoline, 

455 2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyI-5-(3- trifluoromethylphenyl)- 

lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy- 10-meihoxy-2,2,4-trimethyl-5-(3-5- 
bistrifluoromethyIphenyl)-lH-[l]benzopyrano[3,4-f|quinoline, 
2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimeihyl-5-(3-trifluoromeihy 1-4- 

460 chlorophenyl)-lH-[l]benzopyranot3,4-flquinoline, 
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2>dihydro-9-hydroxy-10-methoxy-2.2.4-trimethyl-5-(2-methylpropyl)-lH- 
(l]benzopyrano[3.4-f]quinoIine. 

2.5-dihydro-9-hydroxy-l()-methoxy-2,2,4-trimethyl-5-(3-nuoro-4-chlorophenyl)- 
lH-(l]ben2opyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2^,4-trimethyl-5-(3-butenyl)-lH- 
[llbenzopyrano[3,4-f]quinoline, 

2^-dihydro-9-hydroxy.l0-methoxy-5-(phenylmethyl>2.2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-flquinoIine, 

(-)(5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2^,4-trimethyl-5-[l-ethyl-3- 
cyclohexenyl]-lH-[l]benzopyrano[3,4-flquinoline, 

(-) (S) 5-cyclopentyI-2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl- IH- 
( l]benzopyrano[3,4-f]quinoline. 

(+) (R) 5-cyclopentyl-2,5-dihydro-9-hydroxy. 10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3.4-f|quinoline, 

2^-dihydro-9-hydroxy-10.methoxy-5-(3-propynyl)-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline. 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(2-propyI)-lH- 
[ l]benzopyrano[3,4-flquinoline, 

2.5-dihydro-9-hydroxy-10-methoxy.2,2,4.triraethyl-5-(5-raethoxy-2-thienyl)-lH- 
[l]benzopyrano[3,4-f]quinoIme, 

(±) 2,5-dihydro-9-hydroxy- 10-methoxy-2.2,4-trimethyl-5-(2,3,4,5,6- 

pentafluorophenyl)-lH-[l]benzopynmo[3,4-f]quinoIine, 

(+/-) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-triinethyl-5(S)-(3(S)-l. 

hydroxymeihylcyclopenten-3-yl)-lH-[l]benzopyrano[3,4-flquinoline. 

(+/-)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5(S)-(3(S)-l- 

methylcarboxylatecyclopenten-3-yl)-lH-[l]benzopyrano[3.4-f]quinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-triraethyl-5-(3- 

cyclohexenyl)-lH-[l]benzopyrano[3,4-f|quinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-raethoxy-2,2,4-trimethyl-5-(3- 

cyclohexeny 1 )- 1 H- [ 1 ] benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-triinethyl-5-(2-thienyl)- IH- 

[l]benzopyrano[3.4-f]quinoline. 

(±)2,5-dihydro-9-hydroxy-10-melhoxy-2.2,4-trimethyl.5-(2-inethylphenyl)-lH- 
[l]benzopyrano[3.4-fIquinoIine. 

2,5-dihydro-9-hydroxy-10-methoxy-2.2,4-trimethyl-5-(2-acetoxymethyl-3- 
propenyl)- lH-[ l]benzopyrano[3,4-flquinoline. 
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(+)(5R.3*S) 2,5-dihydro-9-hydroxy-l()-methoxy-2,2,4-trimethyl-5-[l-ethyl-3- 
cyclohexeiiyl]-lH-[llbenzopyrano[3.4-f]quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimeihyl-5-cyclo^^ 
[ 1 lbenzopyrano[3,4-f|quinoline, 

2,5^-uihydro-9-hydroxy-10.meihoxy-2,2,4.trimeAyl-lH-[l]benzopy^^ 
fjquinoline, 

2>dihydro-9-hydroxy-l()-methoxy-2,2,4-trimethyl-5-(2-hydroxymethyl^^ 

propenyl)-lH-[l]benzopyrano[3,4-f|quinoline, 

methyl 2-[2,5-dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trimethyl- 1 H- 

[l]benzopyrano[3,4-f)-5-quinolinyl] acetate, 

(Z)2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl.5-(2-butenyl)-lH- 
[ l]benzopyrano[3,4-fIquinoIine, 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(3-methyl-2-butenyl> IH- 
[l]benzopyrano[3,4-f|quinoline, 

(+) (5S3'S) 2,5-dihydro-9-hydroxy'10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexeny 1 )- 1 H-[ 1 ]benzopyrano[3,4-£]quinoline, 

(+) (5R,3'R) 2,5-dihydro-9.hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexeny 1 )- 1 H-[ 1 ]benzopyrano[3,4-fIquinoline, 

(+) (5R,3 'S) 2,5(R)-dihydro-9-hydroxy- 10-methoxy-2,2.4-trimethyl-5-(3- 

cyclopenteny 1 > 1 H- [ 1 ]benzopyrano[3.4-f]quinoIine, 

(+) (5R,3'R) 2,5(R)-dihydro-9-hydroxy-10-meihoxy-2,2,4-lrimethyl-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3,4-f]qumoline, 

rel-(5S)-9-hydroxy-5-[(3R)-(l-methoxycarbonyl)cyclohexen-3-yl]- lO-methoxy- 
2,2,4-trimethyl-2,5-dihydro-lH-[I]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy-l()-mcthoxy.2,2.4-trimethyl-5-(2-methyl-3-propen 
[ l]benzopyrano[3,4-f|quinoline, 

9,10-Dimethoxy.5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

9a0-Dimeihoxy-5-[3-cyclohexenyll.methoxy-2.2.4.trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f|quinoIine, 

10-meihoxy-9-ethoxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3,4-flquinoline, 

10-methoxy-9-(3-propenyloxy)-5-(3-propenyl).2,2.4-trimethyl-lH-2,5-dihydro^ 
[ l]benzopyrano[3,4-f|quinoline, 

10-methoxy-9-(3-propynyloxy)-5-(3-propenyl)-2,2,4-trimethyHH-2,5-dihydro- 
[l]benzopyrano(3,4-fIquinoline, 
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2,5-dihydro-9-aceioxy.l0.methoxy-2,2.4-trimethyI-5-(2-propenyl).lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N.N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4- 

trimethyI-5-(2-propenyl)-lH-[l]benzopyrano[3»4-flquinoline, 

7-bromo -5-[3-cycIohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 

[l]benzopyrano[3,4-f]quinoline, 

l()-methoxy-7-brom()-5-(3-propenyl)-2,2Atrimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3AfIquinoline, 

7-bromo-5-[ 1 -methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyI-2,5-dihydn>- 
lH-[l]benzopyrano[3,4-f]quinoline. 

10-methoxy-9-bromo-5-(3-propenyI)-2,2,4-triraelhyl-lH-2.5-dihydro- 
[l]benzopyrano[3,4-f|quinoline, 

7,9-Dibrorno-10-methoxy-5-(3-propenyl)-2,2.4^trimethyl-lH-2,5-dihydro- 
(l]benzopyrano[3,4-f]quinoline, 

7,9-Dibromo-5-[cycIohexen-3-yl]- 1 0-methoxy-2,2,4-triraeihyl-2,5-dihydro- IH- 
[ l]benzopyrano[3,4-f|quinoline, 

7,9-Dibromo-541-methyl-3"Cyclohexenyl]-10-methoxy-2,2,4-trime%^^ 
dihydro-lH-[l]benzopyrano[3,4-flquinoline, 

10-methoxy.7-(2-ethenyl)-5.(3-propenyl)-2,2.4-trimethyl-lH-2,5-dihyd^^^ 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-7-methyI-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[ 1 Jbenzopyrano [3 ,4-f|quinoline, 

10-methoxy-7-acetyl-5'(3-propenyl)-2,2,4-triraethyHH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

(+A) 2,5-dihydro-9-methyl40-methoxy-2,2,44rimethyl-5-(l-methylcycl^ 
yl)-lH-[l]benzopyranot3,4-f]quinoline, 

10-methoxy-7-methyl-9-methyl-5-(3-propenyl)-2.2Atrimelhyl-lH-^ 
[ l]benzopyrano[3,4-flquinoline, 
2^-dihydro- 10-methoxy-5-(3-G^-methyl-N- 

(carbomelhoxymelhyl)aminocarbonyloxy)phenyl)-2,2,4-triinethyl-lH- 
[ l]benzopyrano[3,4-flquinoIine, 
2,5-dihydro-10-methoxy-5-(3-(N-methyl-N-(N- 
melhylcarbonyI)aminocarbonyloxy)phenyl)-2,2,4-trimethyl-IH- 
[ l]benzopyrano[3,4-f|quinoline. 

2,5-dihydro-10-methoxy-5-(3-(N-methylaminocarbonyloxy)phenyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline. 
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2.5-dihydro- 10-meihoxy-5-(3-(2-hydroxyeihyl)phenyl)-2;2,4-trimeihyl- IH- 
[l]ben20pyrano[3»4-f|quinoline, 

24-dihydro-10-methoxy-5-(3-(2.melhanesulfonyloxyethyl)phenyl).2,2,4-t^ 
lH-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydrchl0-methoxy-5-(3-(2-methythioethyl)phenyl)-2^.4-tt^ 
[l]benzopyrano[3,4-f|quinoIine» 

2,5Hlihydro-l(>methoxy-5-(3-(2-(NJ^-Klimediylaminocaibonyto 
2,2,4- trimelhyI-lH-[l]ben2opyrano[3,4-f|quinoline, 
2,5-dihydro-l()-methoxy-5-(3-(2-(N,N-dimethylamino)eihyl)phenyl)-^ 
trimethy 1- 1 H- [ 1 ] benzopyrano[3 ,4-f|quinoline, 

2,5-dihydro- 10-meihoxy-5-cyclopropyl-2,2,4-trimethyl- lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-medioxy-5-ethenyI-2,2,4-trimelhyHH-[l]benzopyrano[3,4- 
flquinoline, 

trans 2,5-dihydro- 10-methoxy-5-(2-phenylethenyl)-2,2,4-trimethyHH- 
[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro- 10-inethoxy-5-(2-phenylethynyl)-2,2,4-trimethyl- IH- 
[llbenzopyrano[3,4-f]quinoline, 

cis2,5-dihydro-10-methoxy-5-(2-phenylelhenyI)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-meihoxy-5-(2-methylpropenyI)-2,2,4-trimelhyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

trans 2,5-dihydro- 10-methoxy-5-(l-cyclohexenyl)-2,2,4-trimethyl-lH- 
[ 1 Jbenzopyrano [3 ,4-f] quinoline, 

2,5-dihydro-5-(3-propenyl)-10-methylthio-2,2,4-trimeihyHH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5-dihydro-5-(3-propenyl)-10-methylthio-2,2,4-trimethyl.lH-[l]benzopyrano[3,4- 
flquinoline, 

(+/-) 2,5-dihydro-9-(4-acetamidobutanoyloxy)-10-methoxy-2,2,4-trimeihyl-5-allyl- 
1 H-[ 1 Jbenzopyrano [3,4-f] quinoline, 

10-(difluoromethoxy)-'2,5-dihydro-5-phenyl-2,2,4-trimethyHH- 
[l]benzopyrano[3,4-f]quinoline, 

10-(bromodifluoromelhoxy)-2,5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[llbenzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-((2-fluorophenyl)methyl) 
-lH-[l]benzopyrano[3,4-f]quinoline, 
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10-methoxy-5-(5-methylisoxazol-3-yl)methyidene-2,5-dihydro-5-phenyl-2.2,4- 
trimethyl- 1 H-[ l]benzopyrano[3,4-f}quinoline, 

10-methoxy-5-(3-raethylisoxazol-5-yl)methyidene-2.5-dihydro-5-phenyI-2,2.4- 
trimethyl-lH-[l]benzopyrano[3.4-flquinoline, 

10-methoxy-5-(4,5-dimethyl-l,3-oxazol-2.yl)methyidene-2^-dihydro-5-phenyl- 
2,2,4-trimethyl-lH-[l]benzopyrano[3,4-flquinoliiie, 

10-methoxy-5-(6-chloropyridin-2-yl)methyidene-2.5-dihydro-5-phenyl-2,2,4- 
trimethyl-lH-[l]benzopyrano(3,4-fIquinoline, 

10-methoxy-5-(pyridm-2-yI)methyidene-2,5-dihydro-5-phenyI-2,2.4-trimethyl-lH- 
[ 1 ]benzopyrano[3,4-flquinoline, 

10-methoxy.5-(but-3-enyUdene)-2,5-dihydro-5-phenyl-2,2,4-triniethyHH- 
tl]benzopyrano[3,4-fIquinoline, 

10-methoxy-5-(l-methylpropylidene)-2,5.dihydro-5-phenyl-2,2.4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

10-raethoxy-5-(l-butyUdene)-2.5-dihydro-5-phenyl-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f|quinoline, 

Z-5-(benzylidenyl)-9-hydroxy- 1 0-raethoxy-2,2.4-trimethyl- 1 H-2,5-dihydro- 
[ l]benzopyrano(3.4-f]quinoline, 

Z-5-(2,5-difluorobenzylidenyl)-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH-2,5- 
dihydro- [ 1 ] benzopyrano[3,4-f]quinoline, 

Z-9-hydroxy-10-methoxy-5-(2-picoUnyUdenyl)-2,2,4-trimethyl-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoline, 

9-hydroxy-10-methoxy-5-(3.5-dinuorophenyl)methyHdene-2,5-dihydro-5-phenyl- 
2,2,4- triraethyl-lH-[l]benzopyrano[3,4-f]quinoIine, 

9-hydroxy-10-methoxy-5-(3,4-difluorophenyl)methyIidene-2.5-dihydro-5-phenyl- 
2,2,4-trimethyl-lH-[llbenzopyrano[3.4-fIquinoline, 

(Z)9-hydroxy-10-methoxy-5-((4-fluorophenyl)raethylene)-2,2,4-triraethyl-lH-2,5- 
dihydro- [ l]benzopyrano[3,4-f|quinoline, 

(Z)-9-hydroxy-10-methoxy-5-([2,3-dinuorDphenyl]methylene)-2,2,4-trimethyl-lH- 
2,5-dihydro-[l]benzopyrano[3,4-f]quinoline, 

Z-5-(3-fluorobenzylidenyl)-10-methoxy-9-hydroxy-2,2.4-trimethyl-2,5-dihydro- 
lH-tl]benzopyrano[3,4-fIquinoline, 

9-hydroxy-10-methoxy-5-ethyI-2,2,4-trimethyI-2,5-dihydro-lH- 
[ l]benzopyrano[3.4-f|quinoline, 

(+/-) 2,5-dihydro-9-cyanomethoxy- 10-methoxy-2,2,4-trimediyl-5-allyl- IH- 
1 1 ]benzopyrano[3,4-f|quinoline. 
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2,5-dihydro-9-(4-N,N-dieihylamino-4-oxo-butanoyloxy)- 1 0-meihoxy-2^,4. 
trimethyl-5-(2-propenyl)-lH-(l]benzopyrano[3,4-flquinoline, 
2^-dihy(in>-9-(4-N-piperidino-4K)xo-butanoyloxy)-l()-methoxy-2,2,4^ 
(2-propenyl)-lH-[l]beiizopyrano[3,4-f]quinoline, 

2^-dihydro-9-(4-N-morpholino-4-oxo-butanoyloxy)-l()-methoxy-2,2,4-tri 
5-(2-propenyl)- 1 H-[ l]benzopyrano[3,4-f]quinoline, 

2^dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4- 
trimethyl-5-(3,4,5-trifluorophenyl)-lH-p]benzopyrano[3Anquinoline, 
2,5-dihydro-9-hydroxy-10-meihoxy-2,2Atrimeihyl-5-(3-5-difluon)ph^ 
lH-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy-l()-methoxy-2,2,4-trimethyl-5-cyclopentyl-^ 
[ l]benzopyrano[3,4-f]quinoIine, 

2,5-dihydro-9-hydroxy-10-meihoxy-2,2.4-irimethyl-5-((2-fluorophenyl)m^ 
-lH-[l]benzopyrano[3.4-f|quinoline, 

2,5-dihydn)-9-hydroxymethyl-10-methoxy-2,2.4-trimethyl-5-aUyl-lH^ 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(l-pemenyl)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-methylcarboxylate- 10-methoxy-2,2,4-trimethyI-5-allyl-. IH- 
[ llbenzopyrano[3,4-f)quinoline. 

2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimelhyl-5-allenyl- IH- 
[ 1 ]benzopyrano[3,4-f|quinoline, 

(-) (5S, 3'S) 2,5-dihydro-10-meihoxy-2,2,4-trimethyI-5-(cyclopenten-3-yl)-lH- 
[ 1 ]benzopyrano[3,4-f]quinoline, 

(-) (5S. 3'S) 2,5-dihydro-10-methoxy-2,2,4-trimethyl.5-(cyclohexen-3-yl)-lH- 
[l]benzopyrano[3.4-flquinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-2,2Atrimethyl-5-(cyclohexen-3-yl)-lH^ 
[ l]benzopyrano[3,4-f|quinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy-2.2,4-trimethyl-5-(cyclopenten-3-yl)-lH- 
[ l]benzopyrano[3.4-f]quinoline, 

2>dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3(Z)-pentenyl)-lH^ 
[ I]benzopyrano[3,4-flquinoline, 

2^-dihydro-9-hydroxy- 10-methoxy-2,2,4-trimethyl-5-(3-acetoxyphenyl) - IH- 
[ l]benzopyrano[3,4-f|quinoline, 

10-difluoromethoxy-5-[t3-(meihylihio)methoxy]phenyl]-2,2Atrimeth^ 
dihydro- [l]benzopyrano[3,4-f]quinoline, 
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2^-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-hydroxyphenyI)-lH- 
[ llbenzopyrano[3,4-f]quinoIine. 

2^-dihydro-9-methyIthiomethoxy-10-methoxy-2.2,4-trimethyl-5-(3- 

(methylthio)raethoxyphenyl)-lH.[l]benzopynmo[3,4-f]quinolme, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyI-5-(3- 

(methyIthiomethoxy)phenyl)-lH-[l]benzopyrano[3.4-flquinoIine. 

2,5-dihydro-9-N,N-dimethyIcarbamoyloxy-l()-methoxy-2^,4-trimethyl.5-([2-NJJ- 

dimethylcarbanioyloxy]phenyI)-lH-[l]benzopytano[3,4-qqumoline, 

9.hydroxy.l0.methoxy-5-(phenylxnethylene)-2A4-trimethyl-lH-2^ihydro- 

[ l]benzopyrano[3,4-flquinoline, 

9-hydroxy-10-medioxy-5-([3-fluorophenyI]methyIene)-2A4-trimethyl-lH-2,5- 
dihydro- [l]benzopyrano[3,4-fIquinoline, 

rel-(5S)-9-hydroxy-5-[(3S)-(l-methoxycarbonyl)cyclohexen-3-yl]- 10-methoxy- 

2,2,4-triinethyl-2,5-dihydro-lH-[l]benzopyrano[3.4-f]quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-2^.4-triinethyl-5-(3,5-dichlorophenyl)-IH- 
[ l]benzopyrano[3,4-flquinoline, 

2>dihydro-9-(4-N.N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4- 

trimethyl-5-(l-methylethyl)-lH-ri]benzopyrano[3.4-flquinoline, 

2.5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-5- 

(phenylmethyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyIoxy)-10-methoxy-2,2,4- 

trimethyl-5-(2-thienyI)- lH-[ 1 ]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-(4-N.N-dimethylaminobutanoyloxy)-10-methoxy-2,2,4-trimethyl-5- 
(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

9-(2-ethoxy-2-oxo-ethylaminocarbonyl)-oxy-10-methoxy-5-(3-propenyl)-2,2,4- 
trimethyl- 1 H-2,5-dihydro- [ l]benzopyrano[3 ,4-flquinoline. 

(+/-) 2.5-dihydro-9-(3-aceiamido-propanoyloxy)-10-methoxy-2,2,4-trimethyl-5- 
allyI-lH-[l]benzopyrano[3.4-f]quinoline, 

9-hydroxy-10-methoxy-5-(phenylmethylene)-2^,4-trimethyl-lH-2.5-dihydn)- 
[ 1 ]benzopyrano[3,4-f|quinoline, 

9-(dimethylaminothiocarbonyl)-oxy-10-methoxy-5-(3-propenyl)-2^,4-trimethyl- 
lH-2,5-dihydro- [l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-(N-carbamoyl-2-aminoacetoxy)-10-methoxy-2,2,4-trimethyl-5- 
allyl- lH-[ llbenzopyrano[3.4-f]quinoline, 

(+/-) 2,5-dihydro-9-(4-ethoxy-4-oxo-butoxy)-10-methoxy-2,2.4-trimethyI-5-allyI- 
1 H-[ l]benzopyrano[3,4-f)quinoline. 



-290- 



wo 99/41256 



PCTAJS99/03127 



(+/-) 2^-dihydro-9-(4-oxo-pentanoyloxy)-10-methoxy-2,2.4-trimethyI-5-a^^^ 
[ l]benzopyrano[3,4-f]quinoline, 

2^Klihydro-9-methylthiomethoxy-10-methoxy-2.2Atrimeihyl-5-allyI4H- 
[ l]benzopyrano[3,4-£]quinoline. 

2,5-dihydr(>-9-(4-N,NHiiethylamino-4-oxo-pentanoyloxy)-l()-methoxy-2,2.4^ 

trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3.4-f]quinoline, 

2^-dihydro-9-(4-N,N-dimethyIamino-4-oxo-pentanoyloxy)-l()-methoxy-2,2,4- 

trimediyl-5-(2-propenyl)--lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydiX)-9-(4-N-piperidino-4-oxo-pentanoyloxy)-10-methoxy-2.2,4-tM 

(2-propenyl)- lH-[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-(4-N-morpholino-4-oxo-penianoyloxy)- 1 0-meihoxy-2,2,4-iriraethyl- 
5-(2-propenyl)-lH-[l]benzopyrano[3,4-flquinoline, 

(-) 2,5-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4^ 
trimethyl-5(SH3(S>l-cyclopenten-3-yl>lH-[l]benzopyrano[3.4-f]quM 
10-methoxy-9-(allylaminocarbonyl)oxy-5-(3-pn)penyl)-2.2,4-trimethyl'l^ 
dihydro- [ l]benzopyrano[3,4-f]quinoline, 

10-methoxy-9-(cyclohexylaminocarbonyl)-oxy-5-(3-propenyl)-2,2,4-trimethyl-l^ 
2,5-dihydro-[l]benzopyrano[3.4-f]quinoline, 
2^-dihydro-9-hydroxy- 10-methoxy-2.2,4-trimethyl-5-(3-thienyl)- IH- 
[l]benzopyrano[3,4-f]quinoline, and 

2,5-dihydro-9-hydroxy-10-medioxy-2,2,4-trimethyl-5-(4-(nuorophenyl)me^^^ 
lH-[l]benzopyrano[3.4-f|quinolme. 

5. A compound according to Claim 2 where Ri is -Li-Ra, Li is a covalent bond and 
Ra is 'NRrjRr. 

6. A compound according to Claim 5 selected from 

2,5-dihydro-2,2,4,N-tetramethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 
f]quinolin- 10-amine, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2.2,4,N-tetramethyl-lH-[l]benzopyrano[3»4- 
f]quinolin- 1 0-amine, 

5-(3,5-dichlorophenyl>2,5-dihydro-2,2,4-trimethyI-N-(2-propenyl)-lH- 
[l]benzopyrano[3,4-t]quinolin-10-amine, and 
2,5-dihydro-2,2,4-trimethyl-5-(2propenyl)-lH-[l]benzopyrano[3,4- 
f]quinoline-10-carboxylic acid. 



-291- 



wo 99/41256 




CT/US99/03127 



7- A compound according to Claim 2 where Ri is -Li-Ra, Li is -C(X)X'% X and X' 
are -0-, and Ra is alkyl of one to twelve carbons that can be optionally substituted. 

8 . A compound according to Claim 7 selected from 

methyl 2»5-dihydro-2,2,4-trimethyl-5-(2-propenyl).lH-[l]benzopyrano[3,4- 
fJquinoline-lO-carboxylate and 

methyl 2,5-dihydro-5-phenyl-2,2 Atrimethyl- lH-[l]benzopyrano[3,4-f]quinoline- 
10-carboxylate. 

9. A compound according to Claim 2 where Ri is -Li-Ra, Li is -X'CCX)-, X and X* 
arc -O, and Ra is alkyl of one to twelve carbons that can be optionally substituted. 

10. A compound according to Claim 9 that is 

2,5-dihydro-2,2Atrimethyl-5-phenyl-lH-[l]benzopyrano[3,4^f]quinoHne-I0-ol 
acetate (ester). 

11. A compound according to Claim 2 where Ri is -Li-Ra, Li is a covalent bond and 
Ra is alkyl of two to twelve carbons that can be optionally substituted. 

12. A compound according to Claim 1 1 selected from - 

10-ethyl-2,5-dihydro-2,2,4.trimethyl-5-phenyl-lH-[l]benzopyrano[3,4-f]quinoUne, 
2,5-dihydro-2,2,4,10-tetrametoyl-.5-phenyMH-[l]benzopyrano[3,4-f]quinoline, 
5-(3,5-dichlorophenyl)- 10-ethyl-2,5-dihydro-2,2,4-trimediyl- IH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-2,2,4-trimethyl.5-(2-propenyl)-lH.[l]benzopyrano[3,4-f|quinoline- 
10-methanol, 

2^-dihydro-10-(2-hydroxymethyl)-5-(3-propenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3AfIquinoline, 

2,5-dihydro- 10-aminomethyl-5-(3-propenyl)-2,2,4-trimethyHH- 
[l]benzopyrano[3,4-flquinoline, 

2.5-dihydro-10-methoxymethyl-5-(3-propenyl)-2,2,4-trimethyHH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-(hydroxymethyl)- 5-phenyl-2,2,4-trimethyHH- 
[l]benzopyrano[3,4-f]quinoIine, and 

2,5-dihydro-10-(methoxymethyl)-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline. 
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13. A compound according to Claim 2 where Ri is -Li-Ra, Li is a covaient bond, and 
Ra is aikenyl of two to twelve carbons that can be optionally substituted. 

1 4. A compound according to Qaira 13 selected from 

10-etiienyl.2,5-dihydro-2,2,4-trimethyl.5-(2.propenyl)-lH-(l]benzopyrM 
flquinoline. 

2,5-dihydro-10-eUienyl-5-phenyl-2,2,4-lrimethyl-lH-[l]benzopyrano[3.4- 
flquinoline, 

2,5-dihydro-10-ethenyI-5-oxo-2.2,4-trimethyl-lH-[l]benzopyrano[3,4-flquinoIine, 

5-(3-cyclohexenyl)-2,5-dihydro-10-ethenyl-2,2.4-trimethyI-lH- 

[ l]benzopyranoI3,4-flquinoline, and 

2.5-dihydro-l()-ethenyl-5-[l-raeihyl-3-cyclohexenyl]-2,2,4-trimethyI-lH- 
[ l]benzopyrano[3,4-f]quinoline. 

15. A compound according to Claim 2 where Rj is -Li-Ra, Li is a covaient bond and 
Ra is alkynyl of two to twelve carbons that can be optionally substituted. 

16. A compound according to Claim 15 selected from 
10-ethynyl-2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl-5-(2-propenyl)- IH- 
[l]benzopyrano[3,4-f]quinoline and 

2,5-dihydro-10"ethynyl-5-phenyl-2,2,4-uimethyMH-[l]benzopyrano[3.4- 
flquinoline. 

17. A compound according to Claim 2 where Ri is -Li-Ra, Li is a covaient bond and 
Ra is -OH, halo, heterocycle, -CN, -CO2H, or -CHO. 

18. A compound according to Claim 17 selected from 
2,5-dihydro-2,2,4-trimethyI-5-phenyl- 1 H-[ l]benzopyrano[3,4-f]quinolin- lO-ol, 
5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimelhyl-lH-[l]benzopyrano[3,4- 
f|quinolin-10-ol, 

2,5-dihydro-2,2,4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quin 
olin-lO-ol, 

(10-chloro-9-hydroxy-5-(3-propenyl)-2,2,4-trimethyMH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10-chloro-9-hydroxy-5-phenyl-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-flqumoline. 



-293- 



wo 99/41256 




'CTAJS99/03127 



l()-chIoro-9-hydroxy-5-(3-trinuoromethylphenyl)-2,2,4-trimethyl-lH-2.5-dihydro- 
[l]benzopyrano[3.4-fIquinoline, 

10-chloro-9-hydroxy-5-(3,5-dimethylphenyl)-2,2.4-trimethyl-lH-2^-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

rel-(5S, 3'/?)-9-hydroxy-10-methoxy-5-[l-hydroxymethyl-3-cyclohexenyl]-2^,4- 
trimethyI-24i-dihydro-lH-[l]benzopyrano[3,4-flquinoline, 

(-)2,5(S)-dihydr<)-9-hydroxy-10-chIoro-2,2Atrimethyl-5-(3S-cyclopentenyl)-lH- 
[ llbenzopyrano[3,4-fIquinoline, 

(-)2,5(S)-dihydro-9-hydroxy-10-chloro-2.2,4-trimethyl-5-(3R-cyclopentenyl>lH- 
[ l]benzopyrano[3,4-flquinoline, 

l&-chloro-9-hydroxy-5-(3.5-dichlorophenyI).2,2,4-trimethyl-lH-2,5-dihydro- 
[ l]benzopyrano[3 ,4-fIquinoline, 

(+)-(5R, 3'S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(3- 

cyclopentenyl)-lH-rilbenzopyrano[3,4-qquinoline, 

(+)-(5R, 3'R)2^-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(3- 

cyclopentenyl)-lH-[l]ben2opyrano[3,4-f]quinoline, 

10-chloro-9-hydroxy-5-(3,4-difluorophenyl)-2^,4-triraethyl-lH-2,5-dihydro- 
[ 1 ]benzopyrano[3,4-f]quinoIine, 

10-chloro-5-(3-propenyl)-2^.4-trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4- 
fjquinoline, 

(+/-)2,5-dihydro-10-chloro-2^,4-trimethyl-5-phenyl-lH-[l]ben2opyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-(2-furanyl)-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2^-dihydro-10-cyano-5-(3-propenyl)-2,2.4-trimethyl- 1 H-[ l]benzopyrano[3,4- 
fjquinoline, 

2^-dihydro-10-carboxy-5-(3-propenyl)-2,2,4-irimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro.l()-formyl-5-(3-propenyl)-2,2,4-trimethyl-IH-[l]benzopyrano[3,4- 
flquinoline. 

2,5-dihydro- 10-fonnyl-5-phenyl-2,2.4-triinethyl- lH-[ l]benzopyrano[3.4- 
fjquinoline, 

Z-5-(3-fluorobenzylidenyl)-10-chloro-9-hydroxy-2,2.4-trimethyl-2.5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

Z-10<hloro-9-hydroxy-5-(2-picolinylidenyl)-2,2,4-trimethyl-2.5-dihydro-lH- 
[ llbenzopyrano[3,4-f]quinoline. 
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rW-(5S3*R)-9-hydroxy-5-(l-methoxymethyl-3-cycIohexenyl]-l()K:hloro-2,2,^^ 
trimethyl-2.5-dihydro-l H-[ 1 ]ben2opyrano[3,4-f|quinoline, 
2^-dihydr^9-hydroxy-10-chloro-2,2,4-trimethyl-5-(2-thienyl)-lH- 
[l]benzopyrano[3»4-f]quinoiine, 

9-hydroxy-l()^hloro-5-(phenylmethyIene)-2,2,4-trimethyl-lH^ 
[l]benzopyrano[3,4-flquinoline. and 

2,5-dihydro-9-hydroxy-10-chloro-2.2AtrimethyI-5-(3,4,5-trifluo^^ 
[ l]benzopyrano [3,4-flquinoline. 

2,5-dihydr(>7-bromc>-9-hydroxy-10<hloro-2,2,4-trimethyl-5-all^^ 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-([2-N,N- 
dimethylcarbamoyloxy]phenyl)-lH-[llbenzopyrano[3Aflquinoline, 
2^-dihydro-9-hydroxy- l()<hloro-2^.4-trimelhyl-5-ethyl- lH-[l]benzopyrano[3,4- 
Qquinoline, 

2,5-dihydro-9-hydroxy- 10-chloro-2,2.4-trimethyl-5-isopropyl- 1 H- 
[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-hydroxy-l(>-chlon>-2,2,4-trimethyl-5-butyl-lH-[l]benzopyr^ 
f]quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2.2,4-triraethyl-5-(l-thiazol-2-yl)-lH^ 
[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy-10<hloro-2,2,4-trimethyl-5K2-methylpropyl)-lH-- 
[l]benzopyrano[3,4-flquinoIine, 

2^-dihydro-9-hydroxymethyl-10-chloro-2,2Atrimethyl-5-allyl-lH- 
[ l]ben2opyrano[3 ,4-qquinoline» 

2,5-dihydro-9-hydroxy- 10-chloro-2,2,4-trimethyl-5-propyl- 1 H- 
[ l]benzopyrano[3 ,4-f]quinoline, 

9-hydroxy-10<hloro-5-([2-pyridyl]methylene)-2.2,4-triraethyl-lH-2,5-dm^^ 
[ 1 ]benzopyrano[3 ,4-f|quinoline, 

rel-(5S)-9-hydroxy-5-[(3S)-(l-hydroxymethyl)cyclohexen-3-yl]- lO-chloro-2,2.4- 

trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(l- 

methylcyclohexen-3-yl)-lH-[l]benzopyrano[3.4-f]quinoline, 

(-) (5S.3'R) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimelhyl-5-(l- 

methylcyclohexen-3-y 1 )- 1 H-[ 1 ]benzopyrano[3,4-f|quinoline, 

(+) (5R,3'S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-irimethyl-5-(l- 

mediylcyclohexen-3-y 1)- 1 H-[ 1 ]ben2opyrano[3,4-flquinoIine, 
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(+) (5R,3'R) 2,5-clihydro-9-hydroxy.l0-chloro-2,2,4-trimethyl.5-(l. 

methyIcyclohexen-3-yl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro>9-(4-N,N-dimethyIamino-4-oxo-butanoyloxy)- lO-chloro-2^,4- 

tjimethyI-5-alIyl-lH-[l]benzopyrano[3,4-f]quinolme, 

(-) 2,5-dihydro-9-hydroxy-10-chloro-2,2Atrimethyl-5-cyclopentyl-lH- 
[l]ben2opyrano[3,4-f]quinoIine, and 

(4/-) 2,5-dihydro-9-hydroxy.l0<hloro-2,2.4-trimethyl-5-ben^^^ 
[l]ben2opyrano[3,4-f]quinoline. 

19. A compound according to Claim 2 where Ri is -Li-Ra, Li is O and Ra is alkenyl of 
three to twelve carbons that can be optionally substituted, 

20. A compound according to Claim 19 that is 

2,5-dihydro-2,2,4-triraethyl-5-phenyl-10-(2-propenyloxy)-lH-[l]ben2opyrano[3,4- 
fjquinoline. 

21. A compound according to Claim 2 where Ri is -Li-Ra, Li is O and Ra is alkynyl 
of three to twelve carbons that can be optionally substituted, 

22. A compound according to Claim 2 1 that is 

2.5-dihydro-2,2,4-trimethyl-5-phenyl-10-(2-propynyloxy)-lH-[l]benzo 
pyrano[3,4-fiquinoline. 

23. A compound according to Claim 2 where Ri is -Li-Ra» Li is -X*C(X)X"-. X. X* 
and X" are O. 

24. A compound according to Claim 23 that is 

5-(3,5-dichIorophenyl).2,5-dihydro-2,2,4.trimethyHH-[l]benzopyrano[3.4- 
flquinolin- 10-yl]meUiylcarbonate. 

25. A compound according to Claim 1 of Formula HI 



.296- 



wo 99/41256 



PCT/US99/03127 




III, 



5 

26. 
27. 

28. 

5 
10 

29. 
30. 



or a pharmaceuticaUy acceptable salt or prodrug thereof, where 
Ri, Rit R3, R4, Rs* R6. and L2« are defined above. 

A compound according to Claim 25 where Ri is -Li-Ra. Li is -O. and Ra is alkyl 
of one to twelve carbons that can be optionally substituted. 

A compound according to Claim 26 that is 

10-(bromodifluoromethoxy)-5-phenyl-'2,2-dimethyl-4-methylene-23,4,5- 
tetrahydro-lH-chromeno[3,4-f]quinoline. 

A compound according to Claim 1 of Formula IV 



IV, 

or a pharmaceutically acceptable salt or prodrug thereof, where 

Y is nitrogen or N+(=0-), and 

Ri, R2, Rj, R4. Rs* R6» and L2, are defined above. 

A compound according to Claim 28 where Ri is -Li-Ra. Li is -0-. and Ra is alkyl 
of one to twelve carbons that can be optionally substituted. 

A compound according to Claim 29 selected from 
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2,5-dihydro-10-methoxy-2,2,4-trimethyl-3-oxide-5-phenyl-lH-[l)benzopy^ 
flquinazoline and 

2,5-dihydro-10-medioxy.2,2,4-trimethyl.5-phenyl-lH-[l]benzopyranoP 
f]quinazoline. 

31. A compound according to Claim 1 of Formula V 




or a pharmaceuticafly acceptable salt or prodrug thereof, where 

Rl, R2» R3» R5» R6» and L2, are defined above. 

R16 and Ri7 are independently hydrogen or alkyl of one to six carbons; and 

Rig and Rig* are independently hydrogen or alkyl of one to six carbons; or 
Rig and Rig» together are a cycloheteroalkyl ring or a cycloalkyl ring of three to 
eight carbons; 

32. A compound according to Claim 3 1 where Ri is -Li-Ra. Li is -O, and Ra is alkyl 
of one to twelve carbons that can be optionally substituted. 

33. A compound according to Claim 32 selected from 

2,5-dihydro-10-methoxy-2,2-[spiro(tetrahydro-4-pyranyl)]-4-methyl-5-allyl-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-IO-methoxy-2,2-[spiro(hexyl)]-5-allyMH-[l]benzopyrano[3,4. 
Qquinoline, 

2,5-dihydro-10-methoxy-2,2-diethyl-4-methyl-5-allyl.lH-[l]benzopyrano[3,4. 
fjquinoline, 

2,5-dihydro- 10-methoxy-2.2,3,4.tetramethyl-5-allyl- lH-[ l]benzopyrano[3,4- 
Qquinoiine, 
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2^-dihy(Iro-10-methoxy-2,2-dimeihyl-4-eihyl-5-allyl-lH-[l]benz 
Qquinoline, and 

2^-dihydro-10-meUioxy-2,2J-irimethyl-5-allyl-lH-[l]benzopyrano[3,4^ 
flquinoline. 

A compound selected from 

2,5-dihydro-10-methoxy-2,2,4-triniethyl-5-phenyl-lH-[l]ben2opyrMo[3,4- 
fjquinolinel H'[ 1 ]benzopyrano[3,4-f)quinoline, 

2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl-5-(2-propenyl)- 1 H-[ 1 ]ben20pyrano[3,4- 
flquinoline, 

2,5-dihydro-2,2,4,N-tetrainethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 
f]quinolin- 10-amine, 

methyl 2,5-dihydro-2,2.4-trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4- 
f]quinoline- lO-carboxylate, 

10-ethenyl-2,5-dihydro-2,2,4-trimethyI-5-(2-propenyl)-lH-[l]ben2opyrano[3,4- 

flquinoline, 

10-ethynyI-2,5-dihydro-10-methoxy-2^,4-trimeihyl-5-(2-propenyl)-lH- 
[llbenzopyrano[3,4-f]quinoline, 

2,5-dihydro-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4-f|quinolin-10-ol, 

10-(difluoromethoxy)-2,5-dihydro-2,2,4-trimethyl-5-(2-propenyl)-lH- 

[ 1 ]benzopyrano [3,4- flquinoline, 

10-ethoxy-2,5-dihydro-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3,4- 
Qquinoline, 

2,5-dihydro-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyrano[3.4-fjquinoline-10-ol 
acetate (ester), 

5-(3-bromo-5-meihylphenyl)-2,5-dihydro- 10-meihoxy-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f]quinoIine, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyHH-[l]benzopyrano[3,4-f]quinolin-5- 
yl)phenol,acetate (ester), 

3-(2,5-dihydro-10-methoxy-2,2,4-trimeihyHH-[l]benzopyrano[3,4-f]quinolin-5- 
yI)phenol, 

2,5'dihydro-10-methoxy-2,2,4-trimeihyl-5-[[3-(methylihio)methoxy]phenyl]-lH- 
[ l]ben20pyrano[3,4-f|quinoUne, 

(3-(2,5-dihydro-l()-raethoxy-2.2,4-trimethyHH-[l]ben2opyrano[3,4-f|quinolin-5- 
yl)phenyl] dimethylcarbamate, 

5-[3-(2-furanyl)-5-methylphenyl]-2,5-dihydro-10-methoxy-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f|quinoline, 
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2,5-dihydrD-10.methoxy-2,2,4-trimethyl.5-[3-methyl-5-(l-moiphoIiny0 
lH-[l]benzopyrano[3,4-f|quinoline, 

2>dihydix>-10-methoxy-2,2,4-trimethyl-5-(phenylmethylene)-m^ 
[ l]faenzopyrano(3,4-fiquinoline, 

5-(3,5-dichlorophenyl)-2,5-dihydro-10-methoxy-2,2Atrimethyl-lH- 
I llben20pyrano[3,4-f]quinoUne, 

5-butyl-2,5-dihydro-10-methoxy-2,2AtrimethyI-lH-[l]benzopyranoP^^^ 
flquinoline, 

2>dihydro-10-methoxy.2,2,4.trimethyl-5-[3-(trifluoromethyl)phenyy 
[l]benzopyrano[3,4-f]quinoIine, 

2,5-dihydrO'10-methoxy-5-(4-methoxyphenyl)-2,2,4-irimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-(3-chlorophenyI)-2,5-dihydro-10-methoxy-2,2.4-triraethyl-lH- 
[ llbenzopyrano [3 ,4-f]quinoIine, 

2,5-dihydrc)-10-methoxy-2,2.4-trimethyl-5-(3-methylphenyl)-lH- 
[l]benzopyrano[3,4-f|quinoline, 

(±)-2,5-dihydro-10-methoxy-2,2,4.trimethyl.5-phenyl-lH-[l]be 
flquinoline, 

)-2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-phenyl-lH-[l]benzopyranot3 A 
flquinoline, _ 

5-(3,5-dimethylphenyI)-2,5-dihydro-10-methoxy-2,2,4-tiimethyl-lH^ 
[ 1 ]benzopyrano[3,4-flquinoline, 

5-(4-chlorophenyl)-2,5-dihydro-10-methoxy.2,2,4.trimethyl-lH- 
[l]benzopyrano[3,4-f|quinoline, 

5-(3,4-dimethyIphenyl)-2,5-dihydro-10-methoxy-2.2»4-trimethyI-lH- 
[ l]benzopyrano[3,4-fIquinoline, 

5-(4-fluorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

5-[3,5-bis(trifluoromethyl)phenyl]-2,5-dihydro-10-methoxy-2»2.4-tr^ 
[l]benzopyrano[3.4-f|quinoIine, 

(-)-5-(3,5-dichlorophenyl)-2^-dihydro-10-methoxy-2,2,4-trimethyMH- 
[l]benzopyrano[3,4-f|quinoline, 

(+)-5-(3,5-dichlorophenyl)-2,5-dihydro-10-meihoxy-2,2,4-trimethyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

5-(3,5-difluorophenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyMH- 
[ 1 lbenzopyrano[3.4-flquinoline. 
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2,5-dihydro-l()-meaioxy.2,2,4J>J-tetramethyl-N-phenyl-lH-[l]benM^ 
fJquinolin-S-amine, 

(-)2.5-dihy(iro-10-meihoxy.2^.4-lrimethyl-5-(2-propenyl)-lH- 
[ l]benzopyrano[3 AflquinoUne, 

(+)-2,5-dihydro-10-methoxy-2,2Atrimethyl-5-(2-propenyl)-lH^ 
( l]benzopyrano[3,4-f]quinoline, 

2>dihydro-10-methoxy-2,2,4-triraethyl-lH-[I]benzopyrano[3,4-nquinolin^ 

4- (2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3Af] 
yl)-N,N-dimethylbenzenamine, 

2^-dihydro-10-methoxy-2,2,4-trimethyl-5-(5-methoxy-2-thienyl)- 
lH-[ l]benzopyrano[3,4-flquinoline» 

2.5-dihydro-10-methoxy-2,2,4-trimethyl-5-(5-propyl-2-thienyl)- 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2.4-trimethyl-5-[4-(l-morpholinyl)phenyl^ 
lH-[l]benzopyrano[3,4-fJquinoline. 

1- (2,5-dihydro-10-methoxy-2,2Atrimethyl-lH-[l]benzopyrano[3,4-f]quinolin 

5- yl)-3,3-dimethyl-2-butanone, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]quinoline-5- 
carbonitrile, 

1 «(2,5-dihydro- 1 0-methoxy-2,2.4-trimethyl- 1 H-[l]benzopyrano[3,4-flquinolin- 
5-yl)-2-propanone, 

methyl-2,5-dihydro- 10-meihoxy-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4- 
f]quinoline-5-acetate, 

2- (2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3Af]quinoli 
5-yl)- 1-phenyIedianone, 

5-[2-(chloromethyI)-2-propenyl]-2,5-dihydro-10-methoxy-2,2,4-trimethyl- 
lH-[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2.2,4-trimethyl-(-methylene-lH-[l]benzopyrano[3,4- 

f]quinoIine-5-propanol, acetate (ester), 

2.5-dihydro-10-methoxy-2,2,4-trimethyl-5-(4-methylphenyI)-lH- 
[l]benzopyrano[3,4-f|quinoline, 

5-(3-fluoro-4-methylphenyl)-2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-fIquinoline, 

5-(3-bromophenyl)-2^-dihydro- 10-methoxy-2,2.4-trimethyl- 1 H- 
[ l]benzopyrano[3,4-flquinoline» 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(phenylinethyl)-lH- 
[llbenzopyranot3,4-f|quinoline. 
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2,5-dihydro- 10-methoxy-2,2,4-irimethyl-5-propyl- lH-[l]ben20pyrano[3.4- 
Hquinoline, 

5-(4-fluorophenyI)-2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- IH- 
[l]benzopyrano[3,4-f|quinoline, 

5-(3-fluorophenyl)-2^-dihydrc)-10-methoxy-2,2,4-trimethyI-lH- 
[l]ben2opyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-2,2.4,5-tetramethyl-lH-[l]ben2opyrano[3,4-^^ 

2>dihydro-10-methoxy-2,2Atrimethyl-5-(l-methylethyI).lH- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimeihyl-5-(2-methylpropyI)-lH- 
[l]benzopyrano[3.4-f|quinoline, 

5-ethyl-2,5-dihydro-10-methoxy-2,2.4-trimethyl-lH-[l]benzopyrano[3,4- 
fjquinoline, 

2,5Kiihydro-10-methoxy-2,2.4-trimethyl.lH41]ben2opyrano[3Af]quinoline^^ 
carboximidic acid ethyl ester» 

2,5-dihydro-10-meihoxy-2,2,4-trimethyl-(.methylene lH-[l]benzopyrano[3,4- 
fIquinoline-5-propanol, 

2,5-dihydro.l0-methoxy-2,2AN.N-pentamethyHH-[l]benzopyrano(3,4- 
fJquinoline-S-acetainide, 

2.5-dihydro- 1 0-methoxy.2,2 AN,N-pentamethyl- lH-[ l]benzopyrano[3,4- 
fIquinoline-5-ethanamine, 

N-cyclopropyl-2,5-dihydro-10-methoxy.2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
fIquinoline-5-acetamide, 

2,5-dihydro-10-niethoxy-2,2,4-trimethyl-5-(2-propynyl)-lH-[l]ben2opyrano[3,4- 
flquinoline, 

5-(2,5-dihydro-10-methoxy-2,2Alrimethyl-lH-[l]benzopyrano[3,4-nquinolin-5^ 
yl)-2(5H)-furanone, 

5-(3-butenyI)-2,5-dihdyro-10-methoxy-2,2Atrimethyl-lH-[l]benzopyrano[3,4^ 
flquinoline, 

2,5-dihydro-10-meihoxy-2,2,4.trimeihyl-lH-[l]benzopyrano[3,4-f]q 
propanol, 

10-ethyl-2,5-dihydro-2,2.4-trimethyl-5-phenyl-lH-[l]benzopyrano[3Af]quinoline, 
2,5-dihydro-2,2,4,10-tetrametnyl-5-phenyUlH-[l]benzopyrano[3,4-f]quinoline, 
5-(3.5-dichlorophenyl)-10-ethyl-2,5-dihydro-2,2,4-trimethyl-lH411benzopyrM^ 
[3,4-f]quinoline, 

5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4,N.tetramethyl- 1 H-[ l]benzopyrano[3.4- 
flquinolin- 1 0-amine, 
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5-(3.5-dichlorophenyI)-2.5-dihydro-2,2,4-trimethyl-N-(2-propen 
[ l]benzopyrano[3,4-f|quinolin-10-amine, 

145 2.5-dihydro-2.2,4-triraethyI-5-phenyl-10-(2-propynyloxy)-lH.[l]benzo 
pyrano[3,4-f]quinoline, 

2,5-dihydro-2,2,4-lrimethyl-5-phenyl-10-(2-propenyloxy)-lH-[l]benzopyrM 
f]quinoline, 

2,5-dihydro-2.2Atrimeihyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]qu^^ 
150 10-roethanol, 

2,5-dihydro-2,2,4-trimethyl-5-(2propenyl)- lH-[ l]ben2opyrano[3,4- 
r|quinoline-10-carboxylic acid» 

5-(3,5-dichlorophenyl)-10-ethoxy-2,5-dihydro-2,2,4-trimethyl-lH- 
( I]benzopyrano[3,4-f]qumoline, 
155 5-(3,5-dichlorophenyl)-2,5-dihydro-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinolin-lO-ol, 

5-(3^-dichlorophenyl)-2,5-dihydn)-2,2Atrimethyl-lH-[l]benzopyrano[3,4- 
Hquinolin- 10yl]methylcarbonate, 

2,5-dihydro-2,2AtrimethyI-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quin 
160 olin-lO-ol, 

l()-(bromodifluoromethoxy)-2,5-dihyro-2,2,4-trimethyl-5-(2-propenyl)-l^ 
[l]benzopyrano[3,4-f]quinoline, 

[3-(2.5-dihydro-10-medioxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-f]qum^ 
yl)phenyl] methylcarbonate, 
165 2,5-dihydro-l()-methoxy-5-(3-methoxyphenyl)-2,2,4-trimethyl- 
IH-(l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-2,2,4-triraethyl-5-[3-(2-propenyloxy)phenyl]- 
1 H- [ 1 ]ben zopyrano [3 ,4- f] quinoline, 

2,5-dihydro-l()-methoxy-2,2,4-trimethyl-5-[3-(phenylmethoxy)phenyl]- 
170 lH-[l]benzopyrano[3,4-fIquinoIine, 

5-t3-{cyclopropylraethoxy)phenyl]-2,5-dihydro-10-methoxy-2,2,4-trimeth^^ 
lH-[l]benzopyrano[3»4-f|quinoline, 

2,5-dihydro- 10-methoxy-2,2,4-trimethyl-5-[3-[2-( 1 -piperidinyl)eihoxy]pheny]- 
lH-[l]benzopyrano[3,4-flquinoUne. 
175 5-(3-hexyloxyphenyI)-2,5-dihydro-10-meihoxy-2,2,4-trimediyl- 
lH-[l]benzopyrano[3,4-flquinoline, 

5-[3-(2,4-dinitrophenoxy)phenyl]-2,5-dihydro-10-methoxy-2,2,4-trimeihyl- 
1 H-[ 1 ]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimeihyl-5-[3-(2-propynyloxy)phenyl]- 
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lH-[l]benzopyrano(3.4-f]quinoline, 

3-(2,5-dihydro-l()-methoxy.2,2,4.trimethyl-lH-[l]ben2opyrano[3Aflqu^ 
5-yI)phenol 4.methylben2enesulfonate (ester), 

4.(2,5-dihydro-10-methoxy-2,2,4.trimethyl-lH-[l]benzopyiMo[3Af]quinoU^^ 
5-yl)phenolacetate (ester), 

4.(2,5-dihydro-10-methoxy.2,2,4-trimethyl-lH-[l]benzopyranot3,4-f]quin 
5-yl)phenol, 

2^-dihydro-10-methoxy-2,2,4-trimethyl-5-[[4-(mediylthio)methoxy]phenyl] 
lH-[l]benzopyrano[3,4-f]quinoline, 

[4-(2,5-dihydro-I()-methoxy-2,2,4-trimethyl-lH<[l]benzopyrano[3,4-f]quinoU^^ 
5-yl)phenyl] dimethylcarbamate, 

23-dmydro-10-methoxy.2,2,4-trimethyl-5-[4-(phenylmethoxy)phenyl]- 
IH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-[3-(inethoxymethoxy)phenyl].^ 
[ l]benzopyrano[3,4-f]qiiinoline, 

[(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyranor3,4-f]quinoUn-5. 
y Ophenyl] 1 -morpholinecarboxylate, 

2,5-dihydro-10-methoxy-2,2,4-trimethyl.5-[3-[(mediylsulfinyl)methoxy]phenyl]- 
lH-[l]benzopyrano[3,4-f]quinoline, 

O-[3-(2,5-dihydro-10«methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinolin-5-yl)phenyl] ester, 

2,5-dihydro-l()-meihoxy-2.2,4.triinethyl-5-[3-(raethylthio)phenyl]-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

0- [3-(2,5-dihydro-10-methoxy-2,2,4-trimethyHH-[l]benzopyrano[3,4- 
f]quinoUn-5-yl)phenyIl methylcarbonothioate, 

[3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl].lH-[l]benzopyrano[3,4-f]quinolin- 
5-yl)phenyl] trifluoromethanesulfonate, 

5-[3-(4,5-dihydr(>4,4.dimethyl-'2-oxazolyI)phenyl]-2,5-dihydro-10-methoxy- 
2,2,4- trimethyMH-[l]benzopyrano[3.4-f]quinoline, 

ethyl 3-(2,5-dihydro-10-methoxy-2,2,4-trimethyHH-[l]benzopyrano[3.4- 
f|quinolin-5-yl)benzoate, 

3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3.4-fiquinolin-5- 
yl)benzoic acid, 

2,5-dihydro-l()-methoxy-2,2Atrimethyl-5-[3-methyI-5-(2-propenyl)phenyl]- 
lH-[l]benzopyrano[3,4-fJquinoline, 

1- [3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3,4-nquinolw 
5-yI)-5-methylpheayl]ethanone, 
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3-(2,5-dihydro-10-methoxy-2,2,4-trimethyl-lH-[l]benzopyrano[3Af]quinol^^ 
yl)-5-trimethylbenzenemeUianol, 

5-[3-(2-fui^yl)phenyl]-2.5-dihydro-10-methoxy-2,2,4.trimethyl- 
lH-[ l]benzopyrano[3,4-f]quinoline, 

2>dihydrchlO-meihoxy-2,2,4-trimethyl-5-[3-meihyl-5-(lH-pyTO^ 
yl)phenyl]-lH-[l]benzopyrano[3,4-f]quinoline, 

3-(2.5-dihydro-10-methoxy-2.2Atrimethyl-lH-[l]benzopyrano[3,4-f]quinoU^^ 
5-methyl)-5»N-diinethylbenzenamine, 

3-(2,5-dihydro- 1 0-meihoxy-2,2.4-trimeihyHH-[ l]benzopyrano[3,4-flqumolin-5- 
yl)-5-melhyl-N-(2-propenyl)ben2amide, 

3-(2,5-dihydro- 1 0-methoxy-2,2,4-trimethyl- lH-[ l]benzopyrano[3,4-flquinolin- 
5-yl)-N-(2-inethoxyeihyl)-5-methylbenzenaniine, 

3-(2,5-dihydro-l()-methoxy-2,2,4-irimethyl-lH-[l]benzopyrano[3Aflquin 
5-yl)-N-(2-propenyl)benzenamine, 

N^[3-(2,5-dihydro-l()-methoxy-2,2,4-trirnethyl-lH-tl]benzopyrano[3,4- 
nquinoIin--5-yl)-5-raethylphenyl]-N.N-dimethylurca, 
N-[3-(2,5-dihydro- 10-methoxy-2,2AtrimethyMH-[l]benzopyrano[3,4- 
f]quinoIin-5-yl)phenyl]benzeneniethan amine, 

5-[(3,5-dichlorphenyI)methylene]-2,5-dihydro-10-methoxy-2,2,4-trimet^^^ 
[l]benzopyrano[3,4-f|quinoIine, 

5-[(4-chlorophenyl)methylenel-2,5-dihydro-10-meihoxy-2,2,4-triraethyl-lH^ 

[l]benzopyrano[3.4-f]quinoIine, 

2,5-dihydro-10-methoxy-2,2,4-trimeihyl-5-[[3- 

(trifluoromelhyI)phenyl]methylene]- 1 H-[ l]-benzopyrano[3,4-f]quinoline, 

5-[(2,6-difluorophenyl)methylene]-2»5-dihydro-10-methoxy-2,2,4-trimethyHH- 

[l]beiizopyrano[3,4-f|quinoline. 

5-[(2-chlorophenyl)methylene]-2,5-dihydn>-l()-methoxy-2»2,4-triineihyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-[(2,6-dichlorophenyI)methyIene]-2,5-dihydro-10-methoxy-2.2,4-irimethyl-^ 
[ 1 ] benzopy rano[3 ,4-f]quinoline, 

5-[(2-fluorophenyl)methylene]-2,5-dihydro-10-methoxy-2,2,4-uimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trirneihyl-5-[(4,5-dihydro-4,4-dimethyl-2- 
oxazolyl)methylene]-lH-[l]benzopyrano[3,4-f]quinoline, 
,2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(2-pyridinylmethylene)-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-trimeihyI-5-(2-thienyl)-lH-[l]benzopyrano[ 
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f|quinoline» 

2,5-dihydro-9J0-dimethoxy-2,2,4-trimethyl-5-(2-propenyl)-lH- 
[l]benzopyrano[3,4-f|quinoline, 

5-(2-cyclohexen-l-yI)-2,5-dihydro-9aO-diraethoxy-2,2,4-trimethyMH- 
[l]benzopyrano[3,4-flquinoline, 

2,5-dihydix)- 10-methoxy-5-(3-methyl-3-butenyl)-2,2,4-tiimethyl- IH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-l{)-methoxy-5-(5,5-dimeihyl-3-cyclohexenyl)-2.2,4-trime%^ 
[l]benzopyrano[3,4-flquinoline, 

rel (5R,2'R) 2,5-dihydro-l0-methoxy-5-(2-oxo-3-tetrahydropyranyl)-2,2»4- 
triniethyl-lH-[l]benzopyrano[3,4-fJquinoline, 

anti(5R, 2'S) 2,5-dihydro-10-methoxy-5-(2.oxo-3-tetrahydropyranyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 1 0-methoxy-5-(3-cycIopentenyl)-2,2,4-trimethyl- IH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-cycIohexenyl)-2,2,4.trimethyHH- 
[ 1 Ibenzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy.5-(3-butenyl)-2,2,4-trimethyl-lH-[l]benzop^ 
flquinoline, 

2,5-dihydro-10-methoxy-5-(l-ethenyM-cyclohexyl)-2;2.4-trimethyl-lH- 
[ 1 ]benzopyrano[3,4-flquinoline, 

2,5-dihydro-l()-methoxy-5-(4,4-dimethyl-3-cyclohexenyl)-2.2,4-trimethyl-lfr 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(l-methylene-2-cyclohexyl)-2,2.4-trimethyl-^ 
[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-10-methoxy-5-(l-oxo-2-cyclohexyl>2,2,4-trimethyl-lH- 
[ l]benzopyrano[3.4-f]quinoline, 

2»5-dihydro-10-raethoxy-5-(3-cyclooctenyl>2,2,4-trimethyHH- 
[ l]benzopyrano[3,4-fJquinoline, 

2,5-dihydro-10-methoxy-5-(3-cycloheptenyl)-2,2,4-triinethyl-lH- 
[l]benzopyrano(3,4-fIquinoIine, 

2,5-dihydro-10-medioxy-5-(l<yclohexenylmelhyl)-2.2,4-triinethyl-lH- 
tl]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-l()-methoxy-5-(33-dimethyI-6-cyclohexenyl)-2,2,4-trimethyl-lH^ 
[l]benzopyrano[3,4-fIquinoIine, 

2,5-dihydro- 1 0-metho xy-5-(2-bromo-3-propeny l)-2,2,4-trimethy 1- 1 H- 
[l]benzopyrano[3,4-f]quinoIine, 
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re/(5R3'R) 2,5-dihydro-l()-melhoxy-5-(l-hydroxymeihyl-3-cyclohexenyl)-2.2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f|quinoline, 

re/(5R,3'S) 2.5-dihydro-10-methoxy-5-(l-hydroxymethyI-3-cycIohexenyl)-2,2.4- 
trimethyl-lH-[l]benzopyrano[3.4-f|quinoline, 

2,5-dihydro-l()-methoxy-5-(3-hydroxymethyl-3<yclohexenyl)-2^,4-tr^ 
[l]beiizopyrano[3,4-f|quinoline, 

2^dihydro40-methoxy-5-(3-indolyl)-2,2Atrimethyl-lH-[l]benzopyM^ 
flquinoline, 

rel (5S,3*S) 2,5-dihydro- 10-methoxy-5-(l-methyl-3-cyclohexenyI)-2,2,4-trimethyl- 
1 H- [ 1 ] benzopy rano[3,4-f]quinoline, 

rel (5R3'S) 2,5-dihydrc)- 10-methoxy-5-(^methyl-3-cyclohexenyl)-2,2,4-trimethy^ 
l H-[l ]benzopy rano [3,4-f]quinoline , 

(-) (5S»3*S) 2^-dihydro-l()-methoxy-5-(l-methyl-3-cyclohexenyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-methoxy.5-(l-hydroxymethyI-3-cyclohexenyl)-2,2.4- 
trimethyl-lH-[l]beiizopyrano[3,4-flquinoline, 

(+) (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-hydroxymethyl-3-cyclohexenyl)-2.2.4- 
trime thy 1- 1 H- [ 1 ] benzopy rano[ 3 ,4-f]quinoline, 

(-)-(5S,3'R) 2,5-dihydro-10-methoxy-5-(l-methyI-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H- [ 1 ] benzopy rano[ 3 ,4-f]quinoline» 

(+)-(5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-methyl-3'Cyclohexenyl)-2,2,4. 
trimethyI-lH-[l]benzopyrano[3»4-f]quinoIine, 

2,5-dihydro-10-methoxy-5-(l-chloromethylO-cyclohexenyl)-2,2,4-irimelhyl-l^^ 
[ l]benzopyrano[3,4-f|quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-methoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyU 1 H-[ 1 ]benzopyrano[3,4-f]quinoIine, 

rei (5R, 3*R) 2,5-dihydro-10-meihoxy-5-(l-methylthiomethyl-3-cyclohexenyl)- 
2,2.4- trimethyl-lH-[l]benzopyrano[3,4-flquinoline, 

rel (5R, 3'S) 2,5-dihydro-10-meihoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-acetoxymethyl-3-cyclohexenyl)-2,2,4- 
trimeihyl- 1 H-[ 1 ]benzopyrano[3,4-fjquinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-methoxymethyI-3-cyclohexenyl)-2,2,4- 
trimethyHH-[l]benzopyrano[3»4-f]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l-(N.N-dimethylamino)methyl-3- 
cyclohexenyl)-2,2,4-trimeihyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline. 
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rel (5R, 3'S) 2,5-dihydro-l()-methoxy-5-(l-methylthiomethyl-3-cyclohexenyl)- 

2,2,4- trimethyl- 1 H-[ 1 ]benzopyrano [3,4-f|quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l^(N-morpholino)methyl-3- 

cyclohexenyl)-2,2,4-trimethyHH-[ l]benzopyrano[3,4-fIquinoline, 

rel (5R, 3*R) 2,5-dihydro-10-methoxy-5«(l-(N-methyl-N- 

methylsdfonylamino)melhyl-3-cyclohexenyl)-2^Atrimeihyl-lH- 

[ l]benzopyrano[3,4-f|quinoline, 

rel (5R, 3'S) 2,5-dihydro-10-methoxy-5-(l-(N,N dimethylamino)methyl.3- 

cyclohexenyl)-2,2,4-trimethyl-lH-[l]ben2opyrano[3,4-£]quinoline, 

rel (5R, 3'R) 2,5-dihydro-10-methoxy-5-(l.(N-inethylaniino)methyl-3- 

cyclohexenyl)-2,2,4'trimethyl-lH-[l]benzopyrano[3,4-nquinoline, 

2,5-dihydro-10-methoxy-5-(2-meihyl-3-propenyl)-2,2,4-trimethyI-lH- 

[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-rnethoxy-5-( 1 ,3-butadien-2-yl)-2,2,4-trimethyHH- 
[ 1 ]benzopyrano [3 ,4-f]quinoline, 

2,5-dihydro-l{)-methoxy-5-(2-carbomethoxy-3-propenyl)-2,2.4-irimediyl-^ 
[l]benzopyrano[3,4-£]quinoline, 

2,5-dihydro-10-methoxy-5-(l,2-dihydroxy-3-propyl)--2,2.4-trimethyl-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-( 1 ,2-epoxy-3-propenyl>2,2,4-trimethyl- lH-« 

[ l]benzopyrano[3,4-flquinoline, 

2,5-dihy dro- 1 0-medioxy-5- ( 1 -(N-phthalimido)-3-propyl)-2,2.4-trimethyl- IH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro40-methoxy-5-(l-amino-3-propyl)-2.2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro- 10-methoxy-5-( 1 -(hydrazinocarbonylamino>3-propyl)-2,2,4-trimethyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 

(£)2,5-dihydro-10-melhoxy-5-(2<arbomethoxy-l-ethenyl)-2,2,4-trimelhyl-lH- 
[ l]benzopyrano[3,4-fIquinoline» 

(Z)-2,5-dihydro-10-methoxy-5-(l-propenyl)-2,2,4-trimethyHH- 
[l]benzopyrano[3,4-f|quinoline, 

(£) 2,5-dihydro- 1 0-methoxy-5-(3-hydroxy- l-propenyl)-2,2,4-trimethyl- 1 H- 
[l]benzopyrano[3,4-f|quinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(3-(N,N-dimediylammocarbonyloxy)- 1-propenyl)- 
2,2,4- trimethyHH-[l]benzopyrano[3,4-flquinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(3-methoxymethoxy- 1 -propenyl)-2,2,4-trimethyl- 
lH-(l]benzopyrano[3,4-f]quinoline, 
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2^-dihydro- 10-methoxy-5-(3-hydroxy-3-propenyl)-2;j,4-trimethyl- 1 H- 
[ 1 ]benzopyrano[3Af|quinoline. 

methyl 2-(2^-dihydro- 10-methoxy-2,2,4-trimeihyHH-[ 1 ]benzopyrano[3,4- 
fIquinolin-5-yl) acetyl hydroxaraate, 

2-(2,5Kiihydn)-10-methoxy-2^,4-trimethyl-lH-[l]benzopyrano[3.^ 
yl) acetaldehyde, 

23-dihydrc)-l(>-medioxy-5-(2-cycIohexylidenylethyl>2,2Atrimethyl-lH- 
[l]benzopyrano[3,4-flquinoline, 

2^-dihydro-10-methoxy-5-(2<yclopentylidenylethyl)-2»2,4-irimeihy^ 
[ l]benzopyrano[3,4-flquinoline, 

2^-dihydro- 10-methoxy-5-(2-cycloheptylidenylethyl)-2,2 A trimeihyl- IH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-methyl-2-butenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

tians2,5-dihydro-10-meihoxy-5-(2-buienyl)-2^.4-trimethyl-lH- 
[ 1 ]benzopyrano[3 ,4-f|quinoline, 

trans 2,5-dihydro- 1 0-methoxy-5-(2-penten- 1 -yl)-2,2,4-trimeihyl- 1 H- 
[ l]ben2opyrano [3 ,4-f)quinoline, 

2,5-dihydro-10-methoxy-5-(l J-difluoro-l-propen-3-yl)-2»2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(E) methyl 2-(2,5-dihydro-10-methoxy-2,2,4-irimethyl-lH-[l]benzopyrano[3,4- 
fIquinoIin-5-yl) 2-butenoate, 

(£) 2,5-dihydro- 1 0-methoxy-5-(4-.hydroxy-2-buten- 1 -yl)-2,2,4-trimethyI- IH- 
[l]benzopyrano[3,4-flquinoline, 

(£) 2^-dihydro- 10-medioxy-5-(4-(N.N-dimethylaminocarbonyloxy)-2-buten- 1 -yl> 
2,2,4- trimethyl-lH-[l]benzopyrano[3,4-flquinoline, 

(£) 2,5-dihydro- 10-methoxy-5-(4-(N-methylaminocarbonyloxy)-2-buten- 1-yl)- 
2,2,4- trimethyMH-[l]benzopyrano[3,4-f]quinoline, 

(£) 2,5-dihydro- 1 0-methoxy-5-(2-butenyl)-2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano(3,4- 

fjquinoline, 

2,5-dihydro- 10-methoxy-5-(2-hydroxyethyl)-2,2,4-trimethyI- IH- 
[ 1 ] benzopyrano[ 3 ,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-(N-benzylcarbonyloxy)ethyl)-2,2,4-lrimethyl-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

2.5-dihydro-10-methoxy-5-(2-{N-morphoUnocarbonyloxy)ethyl>2,2,4-trimelhyl- 
1 H-[ 1 ] benzopy rano[3,4-nquinoline. 
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2,5-dihydm-10-methoxy-5-(2-(N-(2-methoxyethyl)aminocarbonyloxy)cthyl>^ 
trimethyl- 1 H-[ 1 ]benzopyranor3.4'flquinoline, 

2,5-dihydr(>10-methoxy-5-(2<N-methyaminc>carbonyloxyoxy)ethyl>2,2,4- 
irimethyl- 1 H-[ l]ben2opyrano[3.4-f|quinoIine, 

2^-dihydro-l()-raethoxy-5-(2-(N,N-dimethylaminocarbonyIoxy)ethyl)-2,2^^ 
trimethyl- 1 H-[ 1 ]benzopyrano[3 ,4-f|quinoline, 

2^-<lihydro-l()-methoxy.5-(2-methoxymethoxyethyl)-2,2,4-tM 
[ l]ben2opyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(2,2-dimethylethoxycarbonylamino)me%^ 
trimethyl- lH-[ 1 ]ben2opyranor3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(aminomethyl)-2,2.4-trimethyl-lH-[l]ben^ 
[3^4-f|quinoline, 

2,5-dihydro-l()-methoxy-5-(ethoxycarbonylamino)methyl)-2,2.4-trime%^^ 
[llbenzopyrano[3,4-f|quinoline, 

2,5-dihydro-l()-methoxy-5-(carboethoxy)-2,2,4-trimethyl-lH-[l]benzopyr^^ 
flquinoline, 

2>dihydro-10-methoxy-5-(cyclopentyl)-2,2,4-trimethyl-lH-[l]bcnzopyiMO[3,4. 
flquinoline, 

2,5-dihydro-10-methoxy-5-(l-mediylpropa-l,2-dienyl)-2,2,4-trimethyl-lH- 
[ lIben2opyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5K3,4,5-trifluoiX)phenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(cyclohexyl)-2,2,4-trimethyl-lH-[l]benzopy^^ 
flquinoline, 

2,5-dihydro-10-methoxy-5-(2-pyridyl)"2,2,4-trimediyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-pyridyl)-2,2,4-trimethyl-lH-[l]benzopyra^ 
f]quinoline, 

2,5-dihydro-10-methoxy-5-(4-pyridyl)-2.2,4.trimethyI-lH-[l]benzopyrano[3,4- 
fjquinoline, 

(10-chloro-9-hydroxy-5-(3-propenyl)-2,2,4-trimethyI-lH-2,5-dihydro 
[l]benzopyrano[3,4-fjquinoline, 

10-chloro-9-hydroxy-5-phenyl-2,2,4-trimethyl-lH-2,5-dihydro- 
[ 1 ]benzopyrano[3 ,4-t]quinoline, 

10-chloro-9-hydroxy-5-(3-trinuoromethylphenyl)-2,2,4-trimeihyl-lH-2,5-dihydro- 
[l]ben2opyrano[3,4-flquinoline. 
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l()-chloro-9-hydroxy-5-(3,5-cUmethylphenyl)-2,2,4-trimethyl-lH-2,5-d^ 
[l]benzopyrano[3»4-flquinoline, 

rel-iSS, 3'/?)-9-hydroxy-l()-methoxy-5-tl-hydroxymethyl-3-cyclohexenyI]-2,2,4^ 
trimethyl-23-dihydro- 1 H-[ l]benzopyrano[3,4-fJquinoiine, 
(-) 2,5(S)-dihydro-9-hydroxy-10-chIoro-2,2,4-trimethyl-5<3SH:yclopen^^ 
[ 1 Jbenzopyrano [3 ,4-f|quinoline» 

(-) 2^(S)-dihydro-9-hydroxy-l().chloro-2,2,4-trimethyl-5-(3R-cycto 
[ 1 ]benzopyrano[3,4-fIquinoline, 

l()^hloro-9-hydroxy-5-(3,5-dichlorophenyl)-2,2,4.trimethyl-lH-2,5-dihy^^ 
[llbenzopyrano[3,4-f|quinoIine, 

(+H5R, 3*S) 2,5-dihydro-9-hydroxy-10-chloro-2,2.4-trimethyl-5-(3- 
cyclopenteny 1)- 1 H-[ 1 ]benzopyrano[3,4-f|quinoline, 
(+H5R, 3'R)2,5-dihydro-9-hydroxy.l()-chloro-2,2,4-trimethyI-5-(3- 
cyclopenteny 1)- 1 H-[ 1] benzopyrano(3,4-f|quinoline, 

10-chloro-9-hydroxy-5-(3,4-difluorophenyl)-2,2,4-lrimethyl-lH-2,5-dihydr^^ 
[ l]benzopyranot3.4-f]quinoline, 

9-10-methylenedioxy-5-phenyl-2,2,4-trimethyHH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

5-(3-propenyl)-9-chloro- 1 0-ethenyl-2,2,4-trimethyI-2,5-dihydn>^ 
[l]benzopyrano[3,4-flquinoline, 

9-chloro40-methoxy-5-phenyI-2.2,4-trimethyl-2,5-dihydro- 1 H- 
[l]benzopyrano[3,4-flquinoline, 

5-(3-propenyl)-9-chloro- 10-difluoromethoxy-2,2,4-trimethyl-2»5-dihydro- 1 H- 
[ l]benzopyrano[3,4-f|quinoline, 

9- chloro-10-difluoromethoxy-5-phenyl-2,2.4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

8-fluoro-10-methoxy-5-phenyl-2,2,4-trimethyI-2,5-dihydro-lH- 
[l]benzopyrano[3,4-f]quinoline, 

5-(3-'propenyl)-8-fluoro-10-methoxy-2,2,4-trimethyl-2^-dihydro-lH- 
[l]benzopyrano[3,4-f)quinoline, 

(10-methoxy-9-fluoro-5-(3-propenyl)-2,2,4-trimethyHH-2,5-dihydro- 
[l]benzopyrano[3,4-flquinoline, 

10- methoxy-9-hydroxy-5-(3-propenyl)-2,2,4-trimethyl-lH-2^-dihydro- 
[ l]benzopyrano[3,4-f|quinoline. 

(+/-) 2.5-dihydro-9-hydroxy-l()-meihoxy-2,2,4-trimethyI-5-(3-cyclohexenyl)-lH- 
[ l]benzopyrano[3,4-flquinoline. 
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(+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2.4-trimelhyl-5-(l-methylcyclohexen-3 
yl)-lH-[l]benzopyrano[3,4-fIquinoline, 

(-) (5S, 3'S)-9-hydroxy-5-[l-methyl^3-cyclohexenyll- 10-methoxy-2,2,4.trimethyl- 
2,5-dihydro- lH-[ l]benzopyrano[3,4-f]quinolme, 

(+)(5R,3'R)-9.hydroxy-5-[l-meihyl-3-cyclohexenyl]- 10-meihoxy.2,2,4.trimeihyl- 
2,5-dihydro- lH-[ 1 ]ben2opyrano[3.4-f|quinoIine, 

(+) (5R,3'S)-9-hydroxy-5-[ l-methyl-S-cyclohexenyl]. 10-methoxy-2,2,4-trimethyl- 
2,5-dihydro-lH-[l]benzopyrano[3,4-flquinoIine, 

(-) (5S,3'R)-9-hydroxy.5-tl-meihyl-3-cyclohexenyll. 10-raethoxy-2;i,4-trimethyl. 
2,5-dihydro- lH-[ l]ben2opyrano[3,4-f]quinoline. 

r^/-(5S3*R)-9-hydroxy.5-[l-hydroxymethyl-3-cyclohexenyl]-10-methoxy-2^,4- 

trimethyl-2,5-dihydro-lH-[I]benzopyrano[3,4-f)quinoline, 

(+/-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(l- 

methylcyclohexen<3-yl)-lH-[l]benzopyrano[3,4-flquinoline, 

rfiH5S3'R)-9-hydroxy-5-[l.methoxymethyl-3-cyclohexenyl]- lO-methoxy-2^,4- 

lrimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4'f|quinoIine, 

2,5-dihydro-9-hydroxy-10-methoxy-5-propyl-2.2.4-trimethyI-lH- 
[l]benzopyrano[3.4-flquinoline, 

(-) (5S,3*S) 2,5-dihydro-9-hydroxy.l0-methoxy-2,2.4-trimethyl-5-(3- 

cycloheptenyl)-lH-[l]benzopyrano[3,4.flquinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-10-meihoxy-2,2,4-trimethyl-5-(3- 

cyclohep teny 1 )- 1 H-[ 1 Jbenzopy ranor3,4-flquinoline. 

2,5-dihydro-9-hydroxy-10-melhoxy -2,2,4-trimeAyl-5-phenyHH- 

[l]benzopyrano[3,4-f]quinoiine, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3,5-dinuorophenyl)-lH^ 
Il]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-meihoxy-2,2,4-uimethyI-5-(3A5-trifluorophenyl)-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

5-butyl-2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

(-) (5S,3'S) 2,5-dihydro-9-hydroxy-10-meihoxy-2,2,4-trimethyl-5-(3- 

cyclopen teny 1 )- 1 H- [ 1 ] benzopyrano [3 ,4-f] quinoline, 

(-) (5S,3'R) 2,5-dihydro-9-hydroxy-l0-methoxy-2,2,4-triinethyl-5-(3- 

cyclopentenyl)-lH-[l]benzopyrano[3.4-t]quinoline, 

2,5-dihydro-9-hydroxy-l0-methoxy-2,2,4-lrimethyl.5-(3,4-difluorophenyl)-lH- 
[l]benzopyrano[3.4-f|quinoline. 
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2^dihydro-9-hydroxy-10-methoxy-2.2,4-trimethyl-5-(4.nuorophenyl)-lH- 
[l]benzopyrano(3.4-f]quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-2^,4-trimethyl-5-(3-lrifluoro^ 
IH-[l]benzopyrano[3,4-f]quinoline, 
2^-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-5- 
bistrifluoromethy Iphenyl)- 1 H-[ 1] ben20pyrano[3,4-flquinoline, 
2^-dihydro-9-hydroxy-10-methoxy-2^,4-trimethyl-5-(3-trifluoromeA^^ 
chlorophenyl)- 1 H-[l]ben2opyrano[3,4-f|quinoline, 
2,5-dihydro-9-hydroxy-l()-methoxy-2,2,4-trimethyl-5-(2-methylpropyl^ 
( l]benzopyrano[3,4-f|quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-fluorc>-4<Uoro^ 
lH-[ l]benzopyrano[3,4-flquinoline, 

2>dihydro-9-hydroxy- 1 0-methoxy-2,2,4-trunethyl-5-(3-butenyl> 1 H- 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-5-(phenylmethyl)-2,2,4-trimeth 
[l]benzopyrano[3,4-f|quinoline, 

(-) (5S3'R) 2^-dihydro-9-hydroxy-l()-methoxy-2,2Atrimethyl.5-[l-ediyl-3- 
cyclohexenyl]-lH-[l]ben2opynino[3,4-f|quinoline, 

(-) (S) 5-cyclopentyl-2,5-dihydro-9-hydroxy-10-methoxy-2,2.4-trimeihyl-lH- 
[l]benzopyrano[3,4-f|quinoline, 

(+)(R)5-cyclopenlyl-2,5-dihydro-9-hydroxy-l()-methoxy-2,2,4-trimethyl-lH- 
[ 1 ]benzopyrano[3 ,4-fIquinoline. 

2^-dihydro-9-hydroxy.l0-methoxy-5-(3-propynyl)-2.2,4-trimeihyl-lH- 
[l]ben2opyrano[3,4-fIquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2.4-trimethyl-5-(2-propyl)-lH- 

[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimeihyl-5-(5-methoxy-2-thienyl)^ 
[ l]benzopyrano[3,4-flquinoline, 

(±) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-lrimethyl-5-(2,3,4,5,6- 
pentafluorophenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 
(+/-) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5(S)-(3(S)-l- 
hydroxymethyIcyclopenten-3-y 1)- 1 H-[ 1 ]benzopyrano[3.4-f]quinoline. 
(+/•) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4-triraethyl-5(S)-(3(S)- 1 - 
methylcarboxylatecyclopenten-3-y 1 )-l H-[ l]benzopyrano[3,4-flquinoline, 
(-) (5S3*S) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3: 
cyclohexeny 1)- 1 H-[ l]benzopyrano[3»4-f]quinoline. 
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(-) (5S3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 
cyclohexenyI>lH-[l]benzopyrano[3,4-f)quinoIine, 

2>dihydro-9-hydroxy-.10-methoxy-2,2,4-trimethyl-5-(2-thienyl).lH- 
[ l]benzopyrano[3,4-f|quinoline» 

(±) 2^-dihydro-9-hydroxy-l()-methoxy-2.2,4-trimethyl-5-(2-methylphen -IH- 
[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-hydroxy-l()-methoxy-22,4-trimethyl-5-(2-acetoxy^^ 
propenyI)-lH-[l]benzopyrano[3.4-f]quinoline, 

(+) (5R3'S) 2,5-dihydro-9-hydroxy-10"methoxy-2,2,4-triinethyl-5-[l-ethyl-3- 
cyclohexenyl]-lH-[l]benzopyrano[3.4-f|quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-tiimethyl-5-cyclohexyl-lH- 
[l]benzopyrano[3.4-f]quinoline, 

2,5,5-trihydro-9-hydroxy-l()-raethoxy-2,2.4-trimethyl-lH-[l]benzopyrano[3,^^ 
flquinoline, 

2,5-dihydro-9-hydroxy-l()-methoxy-2,2,4-trime%l-5-(2-hydroxymethyl-3- 

propenyl)- lH-[ l]benzopyrano[3,4-f]quinoline, 

methyl 2-[2,5-dihydro-9-hydroxy- 10-medioxy-2,2,4-trimediyl- IH- 

[ l]benzopyrano[3,4-fI-5-quinolinyl] acetate, 

(2) 2,5-dihydro-9-hydroxy- 10-methoxy-2,2,4.trimethyl-5-(2-butenyl)-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4.trimethyl-5-(3-methyl-2-buten^ 
[l]benzopyrano[3,4-f|quinoline, 

(+) (5S,3'S) 2.5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclohexenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

(+) (5R,3'R) 2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5.(3. 

cyclohexenyl)-lH-(l]benzopyrano[3.4-fIquinoline, 

(+) (5R,3'S) 2,5(R)-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3- 

cyclopenteny 1)- 1 H-[ l]benzopyrano[3,4-f]quinoline, 

(+) (5R3'R) 2,5(R)-dihydro-9-hydroxy-10-meihoxy-2,2,4-triinethyl-5-(3- 

cyclopenteny 1)- 1 H-[ 1 ]benzopyrano [3,4-flquinoline, 

rel-(5S)-9-hydroxy-5-[(3R)-(l-methoxycarbonyl)cyclohexen-3-yl]- 10-methoxy- 
2,2,4- trimethyl-2,5-dihydro-lH-[l]benzopyrano[3,4-f]quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2^,4-trimethyl.5-(2-methyl-3-propenyl)-lH- 
[ l]benzopyrano[3,4-flquinoline, 

9a0-Dimethoxy-5-(3-propenyl)-2,2,4-trimethyMH-2,5-dihydro- 
[ l]benzopyrano[3,4-f|quinoline. 
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9aO-Dimethoxy-5-[3-cyclohexenyl]-methoxy-2»2,4-triraethyl-2,5-dihydrcH 
[l]benzopyrano[3,4-f]quinoline, 

l()-methoxy.9-ethoxy.5-(3-propenyI)-2,2,4-triraethyl-lH-2^-dihyd^ 
[l]bcn2opyrano[3,4-f]quinolme' 

10-methoxy.9-(3-propenyloxy)-5-(3-propenyI)-2,2,4.trimethy^^ 
[ 1 ]benzopyrano[3,4-f]quinoline, 

10.meihoxy-9-(3-propynyIoxy)-5-(3-propenyl)-2^,4-trimethyl.lH-2,5-^ 
[ l]benzopyrano[3.4-f|quinoline, 

2,5-dihydrc>-9-acetoxy-10-methoxy-2.2,4-trimethyl-5-(2-propenyl>lH 
[ 1 ]benzopyrano[3.4-fIquinoline, 

2^-dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-methoxy-2,2,4- 
trimethyl-5-(2-propenyl> lH-[ 1 ]benzopyrano[3,4-flquinoline, 
7-bromo -5-[3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

l()-medioxy-7-bromo-5-(3-propenyI)-2,2Atrimethyl-lH-2,5-dihydro- 
[ l]ben2opyrano[3,4-f]quinoline, 

7-bromo-5-[l-methyl-3-cyclohexenyl]- 10-methoxy-2,2,4-trimethyl-2,5-dihydro- 
lH-[l]benzopyrano[3,4-fIquinolme, 

l()-methoxy-9-broino-5-(3-propenyl)-2,2,4-trimethyl-lH-2^-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

7,9-Dibromo-10-methoxy-5-{3-propenyl)-2^,4-trimethyl-lH-2^-dihydro- 
[ l]benzopyrano[3,4-f|quinoline, 

7,9-Dibromo-5-[cycIohexen-3-yl]- 10-methoxy-2,2,4-trimeihyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

7.9-Dibromo-5-[l-raethyI-3-cyclohexenyl]-10-methoxy-2,2,4-trimethyl-2,5- 
dihydro-lH-[l]benzopyrano[3,4-flquinoline, 

l()-methoxy-7-(2-ethenyl)-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

10-methoxy-7-methyl-5-(3-propenyl)-2.2,4-irimethyl-lH-2,5-dihydro- 
[l]benzopyrano[3,4-f]quinoline, 

1 0-methoxy-7-acetyl-5-(3-propenyl)-2,2,4-trimethyMH-2,5-dihydro- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9-methyl- 10-methoxy-2,2.4-trimethyl-5-( 1 -melhylcyclohexen-3- 
y 1 )- lH-[ l]benzopyrano[3 ,4-flquinoline, 

10-methoxy-7-methyl-9-methyl-5-(3-propenyl)-2,2,4-trimethyl-lH-2,5-dih 
[ l]benzopyrano[3,4.f]quinoline. 
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l()-chloro-5-(3-propenyl>2,2Atrimethyl.2.5-dihydro-lH-[l]ben2opyrM^ 
flquinoline* 

(+A) 2,5-dihydro-10-^hloro-2,2,4-irimethyl-5-phenyl-lH-[l]benzopyiano[3,4- 
flquinoline* 

2^-dihydro-10-methoxy-5-(3-(N-meihyl-N- 

(carbomethoxymethyl)aminocarbonyloxy)phenyl)-2^,4-trime% 
[ l]benzopyrano[3,4-flquinoUne, 

2,5-dihydro-10-methoxy-5-(3-(N-methyl.N-(N- 

mediylcarbonyl)aminocarbonyloxy)phenyl)-2,2,4-trimethyHH- 
[ 1 ]benzopyrano [3,4-flquinoline, 

2,5-dihydr(>10-raethoxy-5-(3-(N-niethylarainocarbonyloxy)phenyl).2^,4. 
trimethyl- 1 H-[ 1 ]benzopyrano[3,4-f]quinoline, 

2^-dihydro-l()-meihoxy-5-(3-(2-hydroxyethyl)phenyI)-2,2.4-trimethyl-l^ 
[l]benzopynmo[3,4-fIquinoline, 

2,5Hiihydro-l().methoxy.5-(3-(2-methanesulfonyloxyethyl)phenyl>2,2Att^^ 
1H-[1 ]ben2opyrano[3.4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(3-(2-methythioethyl)phenyl)-2,2,4-trm 
[l]benzopyrano[3,4-fIquinoIine, 

2,5-dihydro-10-methoxy-5-(3-(2-(N,N-diraediylaminocarbonyloxy)ethyl)phenyO^ 
2,2,4-trimethyMH-[l]benzopyrano[3,4'f]quinoline, 

2,5-dihydro-10-methoxy-5-(3-(2-(N.N-dimethylamino)ethyl)phenyl).2,2,^^ 
trimethyl- 1 H-[ 1 ] benzopyrano[3,4-flquinoline, 

2.5-dihydro- 10-medioxy-5-cycIopropyl-2,2,4-trimethyl- 1 H-[ l]ben2opyrano[3,4. 
fjquinoline, 

2,5-dihydro-10-methoxy-5-ethenyl-2,2,4-irimethyl-lH-[l]benzopyrano[3,4- 
f|quinoline« 

trans 2,5-dihydro- 10-methoxy-5-(2-phenylethenyl).2,2,4-trimethyl- IH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-5-(2-phenylethynyl)-2,2,4-trimeihyl-lH- 
[l]benzopyrano[3,4-fIquinoline, 

cis 2,5-dihydro- 1 0-methoxy-5-(2-phenylethenyl)-2,2,4-lrimethyl- IH- 
[ l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-10-methoxy-5-(2-methylpropenyl)-2,2,4-trimethyMH- 
[ l]benzopyrano[3,4-flquinoline. 

trans 2,5-dihydro- 10-methoxy-5-( 1 -cyclohexenyl)-2,2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f]quinoline. 
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2^dihydro-10-(2-furanyl).5-(3-propenyl).2^,4-trimethyl-lH-[l]benzo 
flquinoline, 

2>dihydro-10-cyano-5-(3-propenyl)-2,2,4-triraethyl-lH-[l]ben2opyrano^ 
flquinoline, 

2,5-dihydro-10-carboxy-5-(3-propenyl).2,2.4-trimethyl-lH.[l]ben^^^ 
flquinoline, 

2^-dihydix)-l()'(2-hydroxymethyl)-5-(3-propenyl)-2,2,4-tiimeA^^ 
[ l]benzopyrano[3,4-fjquinoline, 

2,5-dihydro-10-fonnyl-5-(3-propenyl)-2,2,4-trimethyl-lH-[l]benM^ 
flquinoline, 

2^-dihydro-10-aminomethyl-5-(3-propenyl)-2.2,4-trimethyl-^ 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-10-methoxymethyl-5-(3-propenyl)-2,2,4-trimethyl-lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-l()-edienyl-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-ethynyl-5-phenyl-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

methyl 2.5-dihydro-5-phenyl-22,4-trimethyl-lH-[l]benzopyrano[3AflquinoU^ 
10-carboxylate, 

2^-dihydro- 1 0-(hydroxy methyl)- 5-phenyl-2.2,4-trimethyl- IH- 
[ l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-l()-formyl-5-phenyl-2,2Atrimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2,5-dihydro-10-(methoxymethyl)-5-phenyl-2,2,4-trimethyl-lH-[l]ben2opyrano[3.4^ 
flquinoline, 

2,5-dihydro- 10-'ethenyl-5-oxo-2,2,4-trimethyl- 1 H-[ 1 ]benzopyrano[3,4-flquinoline, 

5-(3<yclohexenyl)-2,5-dihydro-10-ethenyl-2,2Atrimethyl-lH- 

[ l]benzopyrano[3,4- flquinoline, 

2,5-dihydro- l()-edienyl-5-[ l-methyl-3-cyclohexenyl]-2,2,4-trimethyHH- 
[l]benzopyrano[3,4- flquinoline, 

2,5-dihydro-5-(3-propenyl)-l()-meihylthio-2,2,4-trimethyl-lH-[l]benzopyrano[3,4- 
flquinoline, 

2^-dihydro-5-(3-propeny 1)- 1 0-methylihio-2.2,4-trimeihyl. 1 H-[ l]benzopyrano[3,4- 
flquinoline, 

(+/•) 2,5-dihydro-9-(4-acetamidobutanoyloxy)-10-meihoxy-2,2,4-trimethyl-5-allyl- 
lH-[l]benzopyrano[3,4-f]quinoline, 
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10-(difluoromethoxy)-2,5-dihydro-5-phenyl-2,2,4-trimethyHH- 
[ 1 Jbenzopyrano[3.4-fIquinoline, 

l()-(broinodinuoromethoxy)-2,5-dihydro-5-phenyl-2,2,4-triniethyl-lH- 
[ llben2opyrano[3,4-flquinoline» 

10-(bromodifluoromethoxy)-5-phenyl-2^-dimethyl-4-methylene-23,4,5. 
tetrahydro- lH-chromeno[3.4-flquinoline. 

2^dihydro-9.hydroxy-10-methoxy-2^,4.trimethyl-5-((2-^^^ 
-lH-[l]benzopyrano[3,4-f]quinoline, 

l{)-methoxy-5-(5-methylisoxazoI-3-yl)methyidene-2^-dihydro-5-phenyl^^^^ 
trimethy 1- 1 H-[ 1 ]benzopyrano[3 ,4-f]quinoline, 

10-methoxy-5-(3-methylisoxazoI-5-yl)mediyidene-2,5-dihydro-5-phenyl-2,2,4. 
triinethyl-lH-[ 1 ]benzopyrano[3 ,4-f]quinoline, 

10-methoxy-5-(4,5-dimethyl-l,3-oxazol-2-yl)methyidene-2.5-dihydro-5-p^^^ 
2,2,4-triraethyI-lH-[l]benzopyrano[3,4-fIquinoline. 

10-methoxy.5-(6.chloropyridin-2-yl)methyidene-2,5-dihydro-5-phen 
trimediyl- lH-[ l]benzopyrano[3,4-f]quinoline, 

l()-methoxy-5-(pyridin-2-yl)meihyidene-2,5-dihydro-5-phenyl-2,2.4-t^ 
[l]ben2opyrano[3,4-f|quinoline, 

10-methoxy-5-(but-3'enyUdene)-2,5-dihydro-5-phenyl-2,2.4-trimethyHH- 
[l]benzopyrano[3,4-f]quinoline, 

l{)-methoxy-5-(l-meihylpropylidene)-2^-dihydro-5-phenyl-2,2,4-trimeA^^^ 
[l]benzopyrano[3»4-f|quinoline, 

10-methoxy-5-(l-butylidene)-2,5-dihydro-5-phenyl-2,2,4-trimethyl.lH- 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2,4-lrimethyl-3-oxide-5-phenyl-lH-[l]benzopyrano[3,4- 
f|quinazoline« 

2^-dihydro-10-methoxy-2,2,4-trimethyl-5-phenyHH-[l]benzopyrano[3A 
fjquinazoline, 

2,5-dihydro-10-methoxy-2,2-[spiro(tetrahydro-4-pyranyl)1.4-raeihyl-5-aUyl-lH^ 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-10-methoxy-2,2-[spiro(hexyl)].5-allyHH-[l]benzopyrano[3,4- 
f]quinoline, 

2,5-dihydro-10-methoxy.2,2-diethyl.4-methyl-5-alIyl-lH-[l]benzopyi^o[3A 
f]quinoline, 

2,5-dihydro-10-methoxy-2,2,3.4-teiramethyl-5-allyMH-[l]benzopyrano[3,4- 
flquinoline. 
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2^-dihydn)-10-methoxy-2,2-dimethyl-4-ethyl-5-allyl-lH-[llben2opy^ 
flquinoline, 

2,5-dihydro-10-methoxy-2,23-trimethyl-5-allyl-lH-[l]benzopyM^ 
fjquinoline, 

Z-5-(benzylidenyl)-9-hydroxy-l()-methoxy-2,2Atrimethyl-lH-2^-d^^ 
[I]benzopyrano[3»4-flquinoline, 

Z-5-(2,5-difluorobenzyUdenyl)-9-hydroxy-l()-methoxy-2,2,4-trimethyl-lH-2^ 
dihydro-[l]benzopyrano[3»4-f|quinoline, 

Z-5-(3-fluoroben2yUdenyI)-10<hloro-9-hydroxy-2.2,4-trime%1.2,5-dihydrc)-m 
[ l]benzopyrano[3,4-f|quinoline, 

Z-10-chloro-9-hydroxy-5-(2-picolinylidenyl)-2.2,4-trimeihyl-2,5-dihyd^^^ 
[ l]benzopyrano(3.4-f|qumoline, 

Z-9-hydroxy-10-methoxy-5-(2-picolinylidenyl)-2,2.4-tiimethyl-2^-dihydra^ 
[ l]benzopyrano[3,4-flquinoline, 

9-hydroxy-10-methoxy-5-(3,5Hiifluorophenyl)methylidene-2,5-dihydro-5^^ 
2,2,4-trimethyMH-[l]benzopyrano[3,4-fIquinoline, 

9-hydroxy-10-methoxy-5-(3,4-difluorophenyl)methylidene-2,5-dihydro-5-phenyl- 
2,2,4-trimelhyl-lH-[l]benzopyrano[3»4-f]quinoline, 

(Z) 9-hydroxy-10-methoxy-5<(4-fluorophenyl)melhylene)-2.2,4-trimeihyl-lH-2.5^ 
dihydro- [ llbenzopyrano[3,4-f]quinoline, 

(Z>9-hydroxy-10-methoxy-5-([23-difluorophenyl]meihylene)-2,2Atrimethyl-lH^ 
2,5-dihydro-[l]ben2opyrano[3,4-f]quinoline, 

Z-5-(3-fluorobenzylidenyl)-10-methoxy-9-hydroxy-2^,4-trimethyl-2,5-dihydro- 
lH-[l]benzopyrano[3,4-f|quinoIine, 

r£/-(5S,3'R)-9-hydroxy-5-[l-methoxymethyl-3-cyclohexenyl]-10-chloro-2,2,4- 
trimethyI-2,5-dihydro-lH-[l]benzopyrano[3.4-flquinoline, 
9-hydroxy-10-methoxy-5-ethyl-2,2.4-trimethyl-2,5-dihydro-lH- 
[ l]benzopyrano[3,4-flquinoline, 

(+/-) 2,5-dihydro-9-cyanomethoxy- 10-methoxy-2,2,4-trimethyl-5-allyl- 1 H- 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-(4-N,N-diethylamino-4-oxo-buianoyloxy)-10-methoxy-2,2,4- 
trimethyl-5-(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 
2^-dihydro-9-(4-N-piperidino-4-oxo-butanoyloxy)-10-meihoxy-2,2,4-trimethyl-5- 
(2-propenyl)-lH-[l]benzopyrano[3,4-f)quinoline, 

2,5-dihydro-9-(4-N-morphoIino-4-oxo-buunoyloxy)-l()-methoxy-2,2,4-trimethyl- 
5-(2-propenyl)- lH-[ l]ben20pyrano(3,4-flquinoline. 
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2.5-dihydro-9-(4-N,N-diinethylaniino-4-oxo-butanoyloxy)-10-methoxy-2^,4- 

triinethyl-5-(3,4,5-trifluorophenyl)-lH-[l]benzopyrano[3.4-f]quinoline, 

2>dihydtD-9-hydroxy-10-methoxy-2.2,4-trimethyl.5.(3.5-dinuorophenylmethyi)- 
lH-[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-chIoro-2,2,4-triinethyl-5-(2-thienyl)-lH- 
[l]benzopyrano[3,4-fIquinoUne, 

2^-dihydro-9-hydroxy-10-methoxy-2,2,4-triinethyl-5-cyclopentyHH- 
[ l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-hydroxy-10-methoxy-2.2.4.tiimethyl-5.((2-fluorophenyl)methyl) 

- IH-f l]benzopyranot3,4-flquinoline, 

2,5-dihydro-9-hydroxyinethyl-10-methoxy-2^.4-trimethyl-5-aUyl-lH- 
[lIbenzopyrano[3,4-f|quinoIine, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2,4-triraethyl-5-(l-pentenyl>lH- 
[ l]benzopyrano(3,4-fIquinoline, 

2^-dihydro-9-methykarboxylate-10-methoxy-2.2,4-trimethyl-5-aUyl-lH- 
[ l]benzopyrano(3,4-flquinoline, 

2>dihydro-9-hydroxy- 10-raethoxy-2^,4-trunethyl-5-allenyl- IH- 
[l]benzopyrano[3.4-f]quinoIine. 

(-) (5S, 3'S) 2.5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclopenten-3-yl)-lH- 
[l]benzopyrano[3,4-flquinoline. 

(-) (5S, 3'S) 2,5-dihydro-10-methoxy-2,2,4-trimethyl-5-(cyclohexen-3-yl)-lH- 
[l]benzopyrano[3,4-flquinoline, 

(-) (5S, 3'R) 2.5-dihydro-10-inethoxy-2,2,4-trimethyl-5-(cyclohexen-3-yI)-lH- 
[ l]benzopyrano[3,4-f|quinoline, 

(-) (5S, 3'R) 2,5-dihydro-10-raethoxy-2.2,4-trimethyl-5-(cycIopenten-3-yl)-lH- 
[l]benzopyrano[3,4-fIquinoline, 

2,5-dihydro-9-hydroxy-10-methoxy-2,2.4-trimethyl-5-(3(Z)-pentenyl)-lH- 
[ 1 ]benzopyrano[3,4-flquinoline, 

2.5-dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-acetoxyphenyl)-lH- 
[l]benzopyrano(3,4-flquinoIine, 

10-difluoromethoxy-5-[[3-(methyldiio)niethoxy]phenyl].2,2.4-trimethyl-lH-2,5. 
dihydro- [l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-7-bromo-9-hydroxy-10-chIoro-2,2.4-trimethyl-5-allyl-lH- 
[ l]benzopyrano[3.4-flquinoline. 

2^dihydro-9-hydroxy-10-methoxy-2,2,4-trimethyl-5-(3-hydroxyphenyl)-lH- 
[ 1 ]benzopyrano[3 ,4-f]quinoUne, 
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2,5-dihydro-9-methylthiomethoxy- 10-methoxy-2,2.4-trimethyl-5-(3- 

(methylthio)methoxyphenyl>lH-[l]benzopyrano[3.4-nquinoUne. 

2^-dihydro-9-hydroxy-10-raethoxy-2,2,4-trimeihyl-5-(3- 

(methylthiomethoxy)phenyl)-lH41]benzopyrano[3,4-f]quinoline. 

9-hydroxy-l()-chloro-5-(phenylmethylene)-2,2,4-trimethyl-lH^ 

[l]benzopyrano[3,4-f]quinoline, 

2^dihydro-9-hydroxy-10-chloro-2^.4-trimethyl-5-{[2-N,N- 

dimelhylcarbamoyloxy]phenyI)-lH-[llben2opyrano[3,4-f]quinoIine, 

2,5-dihydro-9-NJ^-dimethylcarbamoyIoxy-10-roethoxy-2,2,4-trimethyl-5-( 

dimethyIcarbamoyloxy]phenyl)-lH41]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-hydroxy-l()H:Won)-2^,4-trime%l-5-ethyl.lH^ 

fjquinoline, 

2.5-dihydro-9-hydroxy- l()-chloro-2,2.4-trimethyl-5-isopropyl- IH- 
[ l]benzopyrano[3,4-flquinoline, 

9.hydroxy-10-methoxy.5-(phenylmethylene)"2,2,4.trimeA^^^ 
[ 1 Jbenzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy. 10-chloro-2,2,4.trimethyl-5-buiyl- lH-[l]benzopyr^ 
flquinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(l-thiazol-2-y0 
[l]benzopyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-(2-niethylpropyl>lH- 
[l]ben2opyrano[3,4-f]quinoline, 

2,5-dihydro-9-hydiioxymethyl.lO-chloix)-2,2Atrimethyl"5-all^^^ 
[ l]benzopyrano[3,4-flquinoline, 

2,5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-propyl-lH- 
[ l]benzopyrano[3,4-f]quinoline, 

9-hydroxy-10-methoxy-5-([3-fluorophenyl]methylene)-2,2Atriinethyl.lH-2,5- 
dihydro- [ l]benzopyrano[3,4-fIquinoline, 

9-hydroxy-10-chloro-5-([2-pyridyllmethylene)-2,2,4.trimeihyl-lH-2,5-dih^^ 
[ l]benzopyrano[3,4-f|quinoline, 

rel-(5S)-9-hydroxy-5-[(3S)-(l-hydroxymethyl)cyclohexen-3-yl]-10-chloro-2,2.4- 
triinethyl-2^-dihydro-lH-[l]benzopyrano[3,4-f]quinoIine, 
rcK5S)-9-hydroxy-5-[(3S)-(l-methoxycarbonyI)cyclohexen-3-yl]- 10-methoxy- 
2,2,4-trimethyl-2,5-dihydro- lH-[ l]benzopyrano[3,4-f|quinoline, 
2,5-dihydro-9-hydroxy-10-methoxy-2,2.4-trimethyl-5-(3,5-dichloro^^ 
t l]benzopyrano[3.4-f|quinoline. 
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(-) (5S3'S) 2,5-dihydro-9-hydroxy-10-chloro-2,2,4-triinethyl-5-(l- 

methylcyclohexen-3-y 1)- lH-[ 1 ]benzopyrano[3 Aflquinoline, 

(-) (5S3'R) 2,5-dihydro-9-hydroxy.lO-chloro-2,2,4^trimethyl-5-(l- 

methylcyclohexen-3-yl).lH-[l]benzopyrano[3,4.f|quinoUne, 

(+) (5R,3'S) 2,5-dihydro-9.hydroxy-10<hloro-2,2,4-trimethyl-5.(l- 

methylcyclohexen-3-yl)-lH-tl]benzopyrano[3,4.f]quinoline, 

(+) (5R,3'R) 2,5-dihydro-9-hydroxy-10-chloro-2.2,4.irimethyl-5-(l- 

methylcyclohexenO-yl)-lH41]ben2opyrano[3,4-f]quinoline, 

(+/.) 2,5-dihydro-9-(4-N,N-dimeihylamino-4-oxo-butanoyloxy)-10K:hlor(>.2.^ 

irimethyl-5-allyl-lH-[l]benzopyrano[3,4-flquinoIine, 

(«) 2.5-dihydro-9-hydroxy-10-chloro-2,2,4-trimethyl-5-cyclopentyl-IH- 
[l]benzopyrano[3,4-f]qumoline, 

2,5'dihydro-9-(4-N,N-dimethylamino-4-oxo-butanoyloxy)-10-inethoxy-2,2,4- 
trimethyl-5-(l-methylethyl)-lH-[l]benzopyrano[3Af]quinoto^^ 

2,5-dihydro-9-(4-N,N-dimethylammo-4-oxo-butanoyloxy)-10-methoxy-5- 
(phenylmethyl)-2,2,4-trimethyI-lH-[l]benzopyrano[3,4-fIqmnoUne, 
2,5-dihydro-9-(4-N,N-dimethyIamino-4-oxo-butanoyIoxy)-10-methoxy-2,2,4. 
trimethyl.5-(2-thienyl)-lH-[I]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-(4-N,N-dimethylaminobutanoyIoxy)-10-methoxy-2,2,4-trimeA^^^ 
(2-propenyl)-lH-[l]benzopyrano[3,4-f]quinoline, 

9-(2-ethoxy-2-oxo-ethylaminocarbonyl>oxy-10-raethoxy-5-(3-propenyl)-2,2,4. 
trimethyl- 1 H-2,5-dihydro- [ 1 ]benzopyrano[3,4'-flquinoline, 

(+/-) 2,5-dihydro-9-(3-acetamido-propanoyloxy)-10-methoxy-2,2,4.trimethyl-5- 
allyl-lH-[l]benzopyrano[3,4-f|quinoIine, 

(+/.) 2,5-dihydro-9-hydroxy. 1 0-chloro-2.2,4-trimethyl-5-benzyl- IH- 
[ l]benzopyrano[3,4-f]quinoline, 

9-hydroxy-10-methoxy-5.(phenylmethylene)-2,2Atrimethyl-lH^ 
[l]ben2opyranot3,4-flquinoIine, 

9-(dimethylaminothiocarbonyl)-oxy-l(^methoxy-5-(3-propenyl)-2,2,4- 
lH-2,5-dihydro- [l]benzopyrano[3,4-flquinoline, 

(+/•) 2,5-dihydro-9-(N<arbamoyl-2-aminoacetoxy)-10-methoxy-2.2.4-trimethyl-5- 
^lyHH-[l]benzopyrano[3,4-flquinoline, 

(+/-) 2,5-dihydro-9-(4-ethoxy-4-oxo-butoxy)-10-methoxy-2,2,4-trimethyl-5-aUyl« 
lH-[l]benzopyrano[3,4-f]quinoline, 

(+/-) 2,5-dihydro-9-(4-oxo-pentanoyloxy)- 10-methoxy-2,2,4-trimethyl-5-alIyl- IH- 
[ l]benzopyrano[3,4-f|quinoline. 
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2,5-dihydro-9-hydroxy40-chloro-2,2,4-trimelhyl-5-(3A5-trifluoropte 
[ l]ben20pyrano[3,4-f|quinoline, 

2,5-dihydn>-9-methyltWomethoxy-l()-methoxy-2.2Atrim 
[l]benzopynLno[3,4-f|quinoline, 

2^dihydro-9-(4-N.N-diethylainino-4-oxo-pentanoyloxy)-10-methoxy-2,2,4- 
trimethyl-5-(2-propenyl)-lH-(l]benzopyrano[3.4.f]quinoline, 
2^-dihydro-9-(4-N,N-dimethylamino-4-oxo-penlanoyloxy)-l()-methoxy-2,^ 
trimethyl-5-(2-propenyl>lH-[l]benzopyrano[3,4-f]quinoline, 

2^-dihydro-9-(4-N-piperidino-4-oxo-pentanoyloxy)-10-methoxy-2,2Atrimeth^^ 
(2-propenyl)- 1 H-[ l]ben2opyrano[3,4-flquinoline, 

2,5-dihydro-9-(4-N-morpholino-4-oxo-pentanoyloxy>10-methoxy-2,2,4-trra 
5-(2-propenyI)-lH-[l]ben2opyrano[3,4.qquinoline, 

(-) 2,5-dihydro-9-(4-NJ^I-diraethylamino-4-oxo-butanoyloxy)- lO-methoxy-2,2,4- 
trimethyI.5(S)-(3(S)-l-cyclopenten-3-yl)-lH-[l]benzopynuio[3Anquinolin^ 
l()-methoxy-9-(allyIaminocarbonyl)oxy-5-(3-propenyl)-2,2.4.trimeA^^ 
dihydro- [ l]benzopyrano[3,4-f|quinoline, 

10-raethoxy-9-(cycIohexylaminocarbonyl)-oxy-5-(3-propenyl)-2.2Atrim 
2,5-dihydro-[l]benzopyrano[3,4-f|quinoline, 

2,5-dihydro-9'hydroxy- 10.methoxy.2,2»4-trimethyl-5-(3-thienyl> IH- 
[l]ben2opyrano[3,4-f|quinoline, and 

2^-dihydro-9-hydroxy-10-methoxy-2,2,4-trime%l-5-(4-(fluorophenyl)methy0 
lH-[l]benzopyrano[3,4-£]quinoline. 



35. A method of selectively modulating the activation, repression, agonism, and 
antagonism effects of the glucocorticoid receptor in a mammal comprising 
administering an effective amount of a compound of Claim 1. 
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36. A method of treating inflammation and immune, autoimmune and inflammatory 

diseases in a mammal comprising administering an effective amount of a compound 
of Qaim 1. 



-324- 



INTE 



NAL SEARCH REPORT 



Intomatleril^PplieaUen No 

PCT/US 99/03127 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C07D491/04 A61K31/44 A61K31/505 //(C070491/04.311:00, 
221 : 00 ) , ( C07049 1/04 , 3 1 1 : 00 , 239 : 00 ) 

According to Irtematjonal Patent Qasstficatlon (IPC) or to bom national dassIHcation and IPC 



B. RELDS SEARCHED 



Minimum documantation searched (classification system tollowed by classification symbols) 

IPC 6 C07D A61K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevam passages 



ReievanI to dalm No. 



MO 96 19458 A (LIGAND PHARMACEUTICALS) 
27 June 1996 
see claims 1,13 



1,35 



□ 



Further documents are fisted in the continuation of box C. 



□ 



Patent family members are listed in annex. 



** Special categories of cited documents : 

'A" document defining the general state of the art wtiich is not 
considered to be of panlcular relevance 

'E" earlier document bU published on or alter the International 
filing date 

"L" docunrwnt which may throw doul)ts on priority clatm(8) or 
which is dted to establish the publication date of another 
citation or other special reason (as specified) 

"O' document referring to an oral disclosure, use, exhibition or 
other means 

"P* document published prior to the international filing date but 
later than the prfority date claimed 



T" later document published after the intematbnal filing date 
or priority date and not in conflict with the appBcation but 
cited to understand the principle or theory undortying the 

invention 

"X* document of particular reisvanca; the claimed Invention 
cannot be considered rovel or cannot be considered to 
Involve an inventive step when the document Is taken alone 

"y document of particutar relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

document member of the same patent family 



Date ot the actual completion of the Intemattonal search 



1 July 1999 



Date of mailing ot the International search report 



09/07/1999 



Name and mailing address ot the ISA 

European Patent Office. P.B. 5618 Patentlaan 2 

|siL-2280HVRi|swiik 

Tel. (♦31*70) 340-2040. Tx. 31 651 epo nl, 

Fax: (+3t-70) 340-3016 



Authorized officer 



Alfaro Faus. I 



Form PCT/1SA^l 0 (second sheet) (July 1 992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/US 99/03127 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This International Search Report has not been established In respect of certain claims under Article 17(2)(a) for the following reasons; 

1. [X] Claims Nos.: 35-36 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claims 35 and 36 

are directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. Q Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



I I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of Item 2 of first sheet) 



This International Searching Authority found multiple Inventions in this international application, as follows: 



1 . [ 1 As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' — ' searchable claims. 

searchable claims could be searched without effort justifying an additional fee, this Authority did not invite oavment 
of any additional fee. ' *^ ' 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Reoort 
" — ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
restncted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest The additional search fees were accompanied by the applicant's protest 

I I No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuaUon of first sheet (1)) (July 1998) 



INTE 



RljAoi 



ONAL SEARCH REPORT 

on patent family membere 



Patent document 
cited in search report 



Publicatior)^ 
date 



Intern 8tl on) 



plication No 

PCT/US 99/03127 



Patent family 



Publication 



member(s) 


date 


US 


5688810 


A 


1 Q_l 1—1 QQ7 


us 


5688808 


A 




us 


5693647 


A 


no-.i 0 1 00*7 


us 


5696127 


A 


AA^I 1 f%tif 


us 


5693646 


A 


no 1 0 1 
0Z-1Z-19V/ 


us 


5696130 


A 


09-12-1997 


us 


5696133 


A 


09-12-1997 


AU 


4597796 


A 


10-07-1996 


BR 


9510486 


A 


02-06-1998 


CA 


2208347 


A 


27-06-1996 


CN 


1175247 


A 


04-03-1998 


CZ 


9701761 


A 


16-09-1998 


EP 


0800519 


A 


15-10-1997 


JP 


10510840 


T 


20-10-1998 


NO 


972591 


A 


14-08-1997 



WO 9619458 



27-06-1995 



Foim PCT/ISAeio (patara tanily anw>) (Jidy 19921 



/ 




This Page Blank (uspto) 



